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Guest Editorial 
Information Literacy 
Our future depends on new knowl-
edge and highly trained people. Colleges 
and universities are important sources for 
these ingredients, and libraries have an 
especially important role to play. An in-
creasing number of information tools 
provides new and effective options for 
those seeking information to develop 
new knowledge. 
Paul Saffo, a research fellow at the In-
stitute for the Future, speaks about infor-
mation as a wave about to engulf us and 
about the need to learn to surf for infor-
mation. He says that more important 
than the ability to recall specific informa-
tion is the knack of making connections 
between seemingly unrelated pieces of 
information. Information surfers, who 
can develop knowledge and understand-
ing out of large information flows, will 
be the pattern finders, applying new in-
tellectual skills and working with more 
powerful information tools.1 
Today, most of us have too much infor-
mation; this overload is one of the 
challenges we should address. In an in-
formation-rich environment, consumers 
must learn to overcome information anx-
iety and to digest and utilize information 
in decision making. New computer tools 
help us manage information, but also 
bring us more of it. The changes in for-
mats and organization of information 
mean that users need guidance and may 
have unrealistic expectations because 
computers can create the mistaken im-
pression that library research can now be 
accomplished quickly and effectively. 
Information literacy is a concept that 
describes the task ahead. While the con-
cept is not new, its current meaning and 
use were developed in response to na-
tional education reform reports that ig-
nored the role of libraries in an informa-
tion society. The Final Report of the 
American Library Association Presidential 
Committee on Information Literacy was is-
sued in January 1989 and recommends 
educational reforms and new roles for 
librarians. It discusses the importance of 
information literacy for an informed cit-
izenry and effective businesses, and it has 
been well received by nonlibrary groups. 
An information literate person is able 
to recognize when information is needed 
and has the ability to locate, evaluate, 
and use effectively the needed informa-
tion. Ultimately, information literate 
people learn how to learn. They under-
stand how information is organized, 
how to find it, and how to use it in a way 
that can teach others. 
Information literacy is an important 
and challenging concept in addressing a 
changing and varied library clientele 
with differing preparations for library 
use. With a pluralistic society and a 
global economy, there will continue to be 
changing user needs with respect to li-
braries. 
When we plan information literacy 
programs, we should attempt to serve 
effectively the needs of users from a 
wide range of backgrounds. Information 
literacy must be couched in the context 
of the learner's language and culture. 
We need to prepare students to live in a 
multicultural, interdependent world. 
Academic libraries need to evaluate the 
relevance of collections and services and 
plan information literacy activities in the 
context of international issues. 
Enhancing awareness of the role of 
academic and research libraries among 
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nonlibrary professionals and organiza-
tions and developing effective working 
relationships with them are ongoing pri-
orities. Information literacy programs have 
provided an expanded context in which to 
work with a variety of organizations. 
Information technology is changing 
our environment at an ever increasing 
rate. While such technology provides 
improved opportunities for accessing in-
formation, we must realize that these 
opportunities require knowledge and 
skills that may not be acquired easily 
and may be even more difficult to keep 
up to date. As the concept and definition 
of information literacy continue to 
emerge, related issues will have to be 
explored at greater depth. 
As we build on the concept of informa-
tion literacy for ourselves and for library 
and information users, we must become 
what Rosabeth Moss Kanter describes as 
"change masters," adept at the art of 
anticipating the need for, and of leading, 
productive change.2 The future direction 
of academic libraries and library services 
depends not just on technological inno-
July 1991 
vations, but on human creativity and in-
genuity. We need to help people formu-
late the right questions and develop the 
skills to address these questions, using 
the various tools and methods available 
to us. Here is where the concept and 
ideas of information literacy must be ap-
plied. 
Our challenge is to welcome these 
changes and question our assumptions 
as we continue to expand and improve 
library services. This year, ACRL has taken 
a leadership role in promoting informa-
tion literacy by publishing articles about it, 
developing posters and pamphlets, pre-
senting programs at ACRL chapter meet-
ings and at the ALA conference, and 
joining fifty other educational organiza-
tions in promoting this concept through 
affiliation with the Nc,itional Forum on In-
formation Literacy. The issues associated 
with information literacy provide a frame-
work for thinking about the future of aca-
demic and research libraries. 
BARBARA J. FORD, 
TRINITY UNIVERSITY; 
ACRL PAST PRESIDENT 
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Serials Pricing and the Role 
of the Electronic Journal 
Paul Metz and Paul M. Gherman 
Editor's note: This article is the third part of a series on scholarly 
communications and serials prices. 
The rapid escalation of serials prices is a serious threat to the system of scientific 
and scholarly communication. The growth of science, the increase in commercial 
publishing, and the inherent monopolies enjoyed by journals help account for 
this problem. Changes in academic reward structures and cooperative action by 
librarians, individual scientists and scholars, scholarly societies, and university 
presses are needed. The electronic journal may have a powerful role to play in 
combating serials inflation if its evolution is shaped thoughtfully and by the 
right hands. 
he dilemma of serials pricing, 
one of the gravest challenges to 
research libraries in the 1980s, 
promises to persist as a conun-
drum seriously threatening our service 
levels well into the 1990s. It is too soon 
to say whether this decade will also 
bring structural changes in scholarly 
and scientific communication, electronic 
alternatives to the printed journal, or 
both. Certainly large economic and tech-
nological forces are at work, forces we 
can, at best, hope to understand and help 
steer. 
Any efforts by the academic commu-
nity and its librarians to preserve the safe 
assumption that most researchers can 
have local access to most of the world's 
important serial literature most of the 
time must be based on some understand-
ing of the forces that threaten that histor-
ical standard of service. Certainly, 
intellectual analysis and understanding 
will be more important than moral alarm 
or moralistic accusation in solving the 
problem. However, if we define moral 
action as the dedicated effort of individ-
uals and institutions to change matters 
for the public good, moral action will 
have its place. 
HOW WE GOT HERE 
In recent years, scientists and scholars 
have begun to analyze the pricing prob-
lem, spreading an alarm echoing that of 
librarians, and informing their col-
leagues that the problems their local li-
braries face represent a systematic threat 
to the structure of academic communica-
tion. Together with the library literature, 
these analyses can be drawn on in docu-
menting the several forces whose com-
pound effects have made serials prices 
escalate with logarithmic speed. 
Perhaps the best way to review these 
forces is by examining the process as its 
information product flows-from re-
searcher to journal to library. Certainly, 
one great source of serials inflation has 
been the enormous increase in scientific 
and scholarly productivity. According to 
the physicist Henry N. Barschall, the 
Paul Metz is Principal Bibliographer and Paul M. Gherman is University Librarian, both at the-
University Libraries, Virginia Polytechnic Institute and State University, Blacksburg, Virginia 24062. 
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number of abstracts in physics alone 
leapt from 24,000 in 1962 to 143,000 in 
1988. With the number of physicists dou-
bling and their per capita productivity 
growing, the number of Physics Review 
pages quintupled in the same period.1 
According to Ulrich's, more than 133,000 
periodicals are now in print; that is more 
than twice the roughly 60,000 listed in 
1978.2 Price increases have finally made 
it impossible for Association of Research 
Libraries (ARL) libraries to increase the 
number of serials to which they sub-
scribe, and there is evidence of a slight 
decline in the total number of subscrip-
tions among the membership. Together 
with the increase in titles, the effect has 
been a reduction in the percentage of the 
serials universe held by the average ARL 
library, from nearly 33 percent in 1973-
74 to just over 26 percent in 1986-87.3 
Such vast increases in scientific and 
scholarly output represent pages of text, 
which must appear somewhere if aca-
demic communication is to continue un-
changed. These additional pages are 
often absorbed first by the best journals, 
which dramatically increase the number 
of pages they publish annually-in-
creases that complicate the calculation of 
serial inflation rates. Ultimately, of 
course, journals grow unmanageably 
large. Simultaneously, the increasing 
clustering of specialists whose areas di-
vide and subdivide makes a journal's 
contents too heterogenous to appeal to a 
single population of readers. At this 
point, the journal "twigs," becoming 
two or more discrete publications di-
rected to more specialized audiences. 
At the same time that foundations, the 
government, and individual researchers 
have been working to effect a great in-
crease in publishable research, the inter-
est of these same parties in subsidizing 
the .publication of research results has 
waned. Barschall has claimed that for 
journals such as Physics Review, the re-
sult of the dramatic decline in page 
charges has been a radical shift from au-
thor to library as the provider of the 
majority of revenue.4 
The enormous increase in the volume 
of potentially publishable scholarly 
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work has, of course, stimulated a re-
sponse from publishers eager to provide 
new avenues for the dissemination of 
results. Here, things have worked out in 
the worst way possible; that is, most new 
journals have been founded by commer-
cial publishers, and commercial publish-
ers have almost invariably charged more 
than have their private counterparts in 
societies or universities. 
The separate analyses of Paul H. Rib be 
and Barschall suggest that the price dif-
ferential between private and for-profit 
journals is very large. Ribbe's analysis of 
journals in mineralogy, petrology, and 
geochemistry revealed differences of 
more than three to one. Journals edited 
by societies, but published privately, 
were intermediate in price, but closer to 
the prices of entirely commercial jour-
nals. A recent study by Sandra R. Moline 
also demonstrated significant price dif-
ferences between journals by commer-
cial and society publishers. 5 Barschall' s 
analysis in physics concluded that "all 
the publishers whose journals have low 
average costs per character or low ratios 
of cost to impact (factor) are scientific 
societies or associations, while the pub-
lishers whose journals have high costs 
per character or high ratios of cost to 
impact are commercial firms." 6 Similar 
significant price differentials between 
commercial and society publications 
have now been documented in crystal-
lography, chemistry, optics, and mathe-
matics.7 
Clearly, as science changes, new jour-
nals are needed. The very different will-
ingness of private and commercial 
publishers to launch new journals has 
been the cause of much "harrumphing" 
and finger pointing on both sides. Com-
mercial publishers claim that they are 
merely filling a gap created by the undue 
conservatism of societies. Robert Shirrell 
of the University of Chicago Press has 
acknowledged that societies are indeed 
financially' conservative and are reluc-
tant to launch specialized journals that 
might appeal to only portions of their 
memberships and . that will inevitably 
lack the prestige of their flagship jour-
nals.8 
While new journals are unquestion-
ably needed, it is not difficult to question 
the necessity of some of the twigs, leaves, 
and buds commercial publishers have 
initiated, generally with initial prices 
that acquisitions librarians suspiciously 
regard as "loss leaders." The launching 
by the Haworth Press of twelve journals 
with the word marketing in their titles, 
including Health Marketing Quarterly, 
Journal of Ambulatory Care Marketing, and 
Journal of Hospital Marketing, shows that 
invention can have mothers other than 
hecessity and that the creation of new 
titles-without which the morning sun 
would presumably still appear-is not 
confined to European publishers of sci-
ence journals. 
When the analysis turns from why 
some publishers initiate new journals to 
why they charge more for their offerings, 
strong differences of opinion emerge. 
Generally, commercial publishers do not 
levy page charges, and this source of 
revenue must be made up. A wide variety 
of hidden subsidies, most prominently the 
contributed time of expert reviewers, also 
favors the not-for-profit journal. Obvi-
ously, the necessities of turning a profit 
and paying taxes impose cost pressures 
on commercial publishers. 
Economists have analyzed the costs of 
commercial journals and found that ob-
jective cost increases do not account for 
the alarming price increases of recent 
years. A study conducted by Economic 
Consulting Services for ARL concluded 
that "each targeted publisher has in-
creased subscription prices for the sam-
ple of titles examined at a much faster 
rate than the rate at which their costs 
have increased." The differentials cited 
for the four most intensively studied 
publishers (Elsevier, Pergamon, Plenum, 
and Springer-Verlag) indicated that 
prices per page had risen from between 
half again to more than double costs per 
page.9 
Outside analyses of costs and profits 
can quickly lead to a slippery slope of 
subjectivity and arbitrary accounting 
conventions, of course. How much profit 
is enough? Does profit later applied to 
new risk ventures count as true profit? 
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Are the costs of mergers and buyouts of 
profitable journals as legitimate as the 
costs of paper and ink? How about the 
costs of luxurious office space or of send-
ing top-level representatives to every li-
brary conference to persuade librarians 
that their prices are fair? 
The answers to such questions about 
accounting are elusive. Ultimately, how-
ever, questions about publishers' costs 
may not be important. It is clear that 
many scientific and scholarly journals 
are exempt or nearly exempt from the 
pressures a perfect market would exert 
to limit their prices. Each journal, and 
certainly each prestigious journal, is a 
monopoly by its nature. Each journal is 
unique, and no other can substitute for it 
(imagine telling a faculty representative 
that to compensate for the cancellation 
of journal X you would place a second 
subscription to journal Y). The monop-
oly enjoyed by each journal exists not 
only for the journal as a whole, but for 
each article. Here, the copyright laws, 
created to protect authors, are used to 
protect the monopoly status of publish-
ers and to prohibit the redistribution of 
property that has been ceded to them by 
its creators. 
Economists have analyzed the costs 
of commercial journals and found 
that objective cost increases do not 
account for the alarming price 
increases of recent years. 
The ARL report on serials prices sum-
marizes the economic argument well by 
pointing out that the combination of 
high fixed costs, low marginal costs per 
unit, and a limited marketplace neces-
sarily leads to high journal prices. The 
low elasticity of demand (e.g., the ab-
sence of buyer response to price in-
creases) and the inherent monopoly of 
each title combine to invite high prices 
and high profit margins. 10 The best jour-
nals have inelastic demand curves be-
cause of the repercussions collection 
development officers anticipate as a con-
sequence of cancellation. Once the po-
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tential for high profitability exists, it is 
inevitable that it will be seized because, 
as Malcolm Getz points out, any firm 
whose management does not maximize 
profit invites entry into its market by 
potential competitors and the subse-
quent disgruntlement of the firm's own-
ers.11 
One of the most important effects of 
each journal's monopoly status may be 
that it frees the process of establishing 
prices from considerations of cost. If, 
after all, another publisher could plausi-
bly offer the same journal, a high 
markup would provide an attractive 
margin of profit to competitors, who 
would reason that they could sell the 
same journal for less and still enjoy good 
profits. When such market penetration is 
not feasible, it becomes possible to 
charge what the market will bear. 
Robert L. Houbeck's analysis of differ-
entials between the prices U.K. and U.S. 
customers pay for British journals pro-
vides some evidence that the process of 
liberating prices from cost, and rnstead 
basing them on value (the utility of a title 
as expressed by citation counts, number 
of holding libraries, etc.), may well have 
begun. In his study of 108 journals pub-
lished by seven British publishers, 
Houbeck found that both high prices 
and high price differentials correlated 
with various indicators of use and 
value. 12 
Clearly, the correlation between price 
and value is still far from absolute; oth-
erwise, Barschall would not have found 
enormous variation in the ratios of price 
to citation counts. 13 But the process ·may 
be well underway, especially for com-
mercially published journals. Certainly, 
the trend toward multitiered pricing of 
CD-ROMs (whose physical production 
costs about $4 at the margin) and other 
products whose prices are based on en-
rollment counts reflects value-based, not 
cost-based, pricing. If this trend toward 
value-based pricing continues, it may be 
difficult to imagine the price limits of the 
few core journals that have always at-
tracted enormously disproportionate 
use in each field of science.14 By extrapo-
lating current trends, we can co~ceive of 
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future serials collections confined to a 
few exorbitantly priced core journals. 
The final element explaining the run-
away prices for some journals is the vi-
cious circle touched off when librarians 
are finally forced to begin cancellation. 
The combination of a narrow subscrip-
tion base and high fixed costs makes a 
journal whose profit is marginal (and 
clearly this excludes many of the most 
problematic journals) vulnerable to any 
shrinkage of the subscription base. A. F. 
Spilhaus, executive director of the Amer-
ican Geophysical Union, explained this 
phenomenon in a February 1990 presen-
tation to the American Association for 
the Advancement of Science: 
To illustrate the relation of profit to 
the number of subscribers, consider 
the following example. If a journal has 
fixed costs of $90K and incremental 
costs of $10 per volume, then at a sub-
scription price of $100, 1,000 subscrib-
ers produces $100,000 or exactly the 
amount I need to break even. For each 
additional subscriber, the income is 
$100 and the cost $10, so the profit is 
90 percent of the income. The flip side 
is that I can save only $10 when I lose 
a subscriber, so my loss is $90. This 
means that if the journal is close to the 
break-even point and is price sensi-
tive, the loss of a few subscribers can 
drive it underY 
If the journal is not price sensitive-
that is, has the usual low elasticity-the 
loss of a few subscribers can equally well 
lead to offsetting increases in the sub-
scription price. 
GETTING OUT 
Before we examine the cooperative 
steps librarians and others can take to 
reorganize the structure of scholarly 
communications, it is important to re-
mind ourselves that the elasticity of de-
mand is not an inherent attribute of a 
journal. Elasticity is defined by · con-
sumer action. 
As serials inflation forces individual 
libraries to look hard at their subscrip-
tion lists, a new emphasis on relative 
costs and benefits is dawning. Libraries 
can no longer accept blindly the bias of 
faculty, which is to vote yes or no on titles 
without respect to their costs, but are 
learning that a few respectable, but seri-
ously overpriced, journals can be cut to 
save many less expensive titles. Once 
libraries establish that there can be life 
after Nuclear Engineering and Design or 
Linear Algebra and Its Applications both of 
which cost more than $1,000 though they 
fail to place in the top 1,000 of journals 
cited in the science literature, their indi-
vidual actions will collectively define new 
elasticity curves for overpriced journals, 
inevitably forcing publishers to temper 
their pricing. Publishers should be 
aware that librarians will not find it so 
difficult to cut significant journals once 
they have done it the first time. There are 
even reports of life after Beilstein. 
While such individual actions by li-
braries will have wholesome effects, 
larger structural changes are needed. Li-
brarians, scholars, scientists, and other 
participants in the cycle of scholarly 
communications have proposed a vari-
ety of responses to the serials pricing 
dilemma. Most of these solutions, which 
are familiar to most librarians by now 
and can be quickly summarized, would 
require the conscious effort of individu-
als and groups to affect structural 
changes in scholarly communication it-
self. Although the impetus of these ap-
peals is moral in that the suggestions 
arise from a disinterested concern for the 
vitality of scholarly communication, the 
appeals do not seek to persuade individ-
ual scholars or commercial publishers to 
change their behaviors. Recognizing the 
inherent naivete of such appeals, these 
authors and speakers have instead sug-
gested changes that would alter reward 
structures so that self-interested actions 
would not have the negative conse-
quences they presently do. 
One appeal receiving much attention 
recently is that changes in the reward 
structure of higher education could re-
duce the incentive scholars-and per-
haps more so, scientists-feel to publish 
in such prolific quantity. To the extent 
that promotion and tenure reviews are 
based on quantity, and not quality, of 
faculty publication, academicians are 
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motivated to break their research reports 
into what have been called LPUs (least 
publishable units).16 Because large parts 
of any research report must discuss, al-
most as boilerplate, the setting, intellec-
tual context, and methodology of the 
research, there is great redundancy 
among the reports. To reduce the great 
waste this practice causes, colleges and 
universities are being asked to evaluate 
candidates for promotion and tenure on 
the basis of a subset of their publications, 
which candidates are asked to advance 
as their best work.17 
The other major theme of moral appeal 
has been the argument that librarians, uni-
versities, societies, and others do all they 
can to reverse the trend that has increased 
the share of academic publishing in the 
hands of commercial publishers. The ARL 
report specifically recommends that "ARL 
should strongly advocate the transfer of 
publication of research results from seri-
als produced by commercial publishers 
to existing noncommercial channels. ARL 
should specifically encourage the creation 
of innovative nonprofit alternatives to tra-
ditional commercial publishers."18 
James C. Thompson's 1988 editorial in 
College & Research Libraries-a must read 
for anyone interested in the serials pric-
ing issue-presents the argument in its 
simplest and most forceful form: 
In the long run, though, we hold the 
most important cards. The raw mate-
rial of scholarly publishing, the re-
search and writing, originates within 
the res.earch community, as does the 
copyright to it. The commercial pub-
lishers are in the information conduit 
for historical and anachronistic rea-
sons; there is no technical or economic 
reason why they must remain a part of 
it. Unthinkable as it might have seemed 
until very recently, the idea of the 
academy retaking control of the bulk 
of scholarly publishing is being forced 
into consideration by the practices of 
the commercial publishers them-
selves. Their bills simply cannot be 
paid indefinitely, and something must 
give. 
I suspect that the sleeping giant of 
higher education is about to wake up 
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to this problem, and that a long-term 
solution will be mandated by the fac-
ulties and chief administrators of uni-
versities and colleges, and by the 
professional societies. After all, schol-
arly information originates here in the 
academy; there's no reason why it 
shouldn't become a financial asset for 
education rather than a liability.19 
The appeal to shift the balance· of aca-
demic publishing away from commer-
cial publishers has been made to both 
university presses and scholarly socie-
ties. It has come both from the library 
community and from within the scien-
tific community, whose dawning real-
ization of the violence that publishing 
practices have done to science may, in 
time, provide the impetus to resolve the 
serials dilemma.20 
What has been unsaid, and perhaps 
unrecognized, in these appeals is the de-
gree to which their proponents are pro-
posing changes in academic reward 
systems. One reason that commercial 
publishers have launched new journals 
and taken over old ones may be that the 
editorial work required for journal pub-
. lication is long and tedious, work that 
current reward structures do not suffi-
ciently encourage. Commercial journals 
that are willing to reward editors and 
readers generously provide competition 
for reviewers' services when editorial 
work for society publications is not given 
tangible reward and, ultimately, libraries 
pay to underwrite this generosity. 
Societies already lack, in many cases, 
the economies of scale, technical facili-
ties, and marketing experience required 
to run successful journals. This work can 
be contracted out, however, to service 
firms, which can be assured decent prof-
its without being ceded the right to set 
prices.21 It is the intellectual work that 
cannot be contracted out. When an aca-
demic department, scholarly society, or 
university press decides that it is no 
longer able to perform this work on a pro 
bono basis, a journal is well on its way 
toward becoming a creature of a com-
mercial publishing house. The salient 
change required to reverse this behavior 
must, then, be a new recognition by the 
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academic community of the great intel-
lectual contribution that conscientious 
and informed editors and readers make 
to scholarly communication and a 
greater willingness to reward this work 
with salary, overhead support, and ac-
knowledgment in the promotion and 
tenure process. 
THE ELECTRONIC JOURNAL 
Question One: Will It Come? 
In a sense, the answer to the question 
of whether the electronic journal (e-jour-
nal) will come is "Of course. It has al-
ready arrived." For example, Virginia 
Tech recently launched JIAHR: The Jour-
nal of the International Association of Hos-
pitality Research, distributed as a nonprofit 
operation to paid subscribers. Payment 
of the annual subscription fee places the 
subscriber on an e-mail distribution list, 
which is used to disseminate articles as 
they appear. It is notable that articles are 
the units of distribution, as there seems 
to be no reason to bundle articles into 
issues. This article has itself cited an elec-
tronic newsletter journal, the Newsletter 
on Serials Pricing, edited by Marcia Tuttle 
of the University of North Carolina-
Chapel Hill. While the existence of these 
journals is encouraging, it is noteworthy 
that both are new ventures. Their ap-
pearance as new publications offers col-
lection development librarians no 
opportunity for cost avoidance, as there 
is no prior or co-existing paper journal to 
cancel. This has typically been the case 
with electronic journals. 
While the e-journal has arrived, and 
while new journals can be expected to 
appear at an increasing pace, it does not 
follow that electronic journals will~ 
plant or ~tjpg print j9J,lr-
~~ Boorstein' s remarks in the 
.preserVa'flon film Slow Fires are instruc-
tive here: 
There are very few examples of tech-
nologies that have outdated or made 
totally obsolete their predecessors. We 
know in our own experience that 
when people came up with the radio, 
many people thought that it would 
make the telephone obsolete. Why 
should you pay to send a message by 
wire when you could send it over the 
air free? And then with television it 
was suggested that of course people 
wouldn't listen to radio anymore, but 
·I think the statistics show that there 
are more radios now than there have 
ever been. There's a rate of increase, 
with people walking with radios in 
their ears, which nobody had thought 
would happen. But they still carry 
books in their pockets, and they are 
likely to continue to do so even when 
it's possible for us to drive our cars 
while watching television.22 
If print journals do continue in the 
future, it would, of course, be a grave 
error for librarians to have abandoned 
efforts to solve the present problem of 
serials pricing. Brett Butler has argued 
that many key journals will never con-
vert to electronic media: 
The 20 percent of journals that rep-
resent 80 percent of the journals cur-
rently and cumulatively in use will 
continue to be received by the library 
in printed form, for two reasons. First, 
these journals will be the last to aban-
don print for online, optical disk, or 
other electronic distribution media. 
Second, their level of use will require 
that they initially be distributed and 
available for use in their original 
form. 23 · 
If it is true that journal prices increas-
ingly reflect value and not cost to pro-
duce, it follows that the 20 percent of the 
journals Butler identifies as critical may 
gradually become the 20 percent that 
drive up the majority of subscription 
costs for libraries. 
The crucial point seems to be that pub-
lishers, especially commercial publish-
ers, have no incentive to give away what 
they can now sell. Perhaps the critical 
point about the print medium is that it 
converts intellectual property into a 
physical commodity whose use can be 
limited and monitored and whose repli-
cation and redistribution is inconvenient 
and unsatisfactory. These limitations in 
reproducibility and transportability, while 
serious drawbacks to libraries and their 
users, are highly valuable strategic ad-
vantages to publishers. There is cur-
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rently no mechanism in place to prevent 
the duplication and redistribution of 
electronic text. Without such a mecha-
nism, publishers of profitable journals 
will regard the electronic journal with 
the same fear and suspicion that the en-
tertainment industry has had of dual 
VCRs or digital audio tape, both of 
which have faced legal and economic 
roadblocks despite their technological 
feasibility. 
Publishers, especially commercial 
publishers, have no incentive to give 
away what they can now sell. 
In considering the fears that publish-
ers express about easily copied media, 
we must recognize that although pub-
lishers have unquestionably exploited 
the copyright protection that is mainly 
intended to safeguard authors, they do 
have legitimate needs in this area. No 
journal can be produced for the three or 
four cents a page required for wholesale 
photocopying of its contents. To waive 
all copyright protection for publishers 
would be to expose them to wholesale 
redistribution of their products, redistri-
bution that would allow them no recom-
pense for the managerial and editorial 
work they contribute to scholarly com-
munications. 
Question Two: If It Comes, 
Will It Be Villain or Savior? 
Eldred Smith has made it clear that 
electronic technology has the potential 
either to add new and costly expendi-
tures to the research library's burdens or 
to provide less costly alternatives to ex-
isting investments.24 This observation 
implies a warning that the electronic 
journal may become part of the problem 
rather than part of the solution. 
The first question to ask in considering 
the economic impact of the electronic 
journal is how much journal publishers 
will be able to save by publishing elec-
tronically. This question reduces to an 
effort to estimate the proportion of jour-
nal costs which are print-bound. Paper, 
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ink, postage, and typesetting are the spe-
cific costs the electronic medium avoids. 
But we should not exaggerate the sav-
ings journals will realize by a voiding 
print. Journals accepting camera-ready 
copy or electronic text meeting Standard 
Generalized Markup Language (SGML) 
standards already avoid most typeset-
ting costs. Also, we should not assume 
that the costs of electronic distribution 
will remain negligible, depending on na-
tional telecommunications policy as it 
emerges through deliberations over the 
National Research and Education Net-
work. Still, it does appear that the costs 
avoided when a journal migrates from 
paper to an electronic format are consid-
erable. In the surprising absence of cur-
rent hard data, the Economic Consulting 
Services study used "reasonably de-
tailed" U.S. data from 1975, which indi-
cated the following distribution of costs 
for journal production:25 
TABLE 1 
ESTIMATED COSTS OF 
JOURNAL PRODUCTION, 1975 
Expense 
Editing labor 
Typesetting 
Printing labor 
Paper 
Postage 
Other 
Total 
% 
. 25 
25 
25 
10 
10 
5 
100 
If these cost percentages still per-
tained, well over halfof the costs of jour-
nal publication would be associated 
with paper and could be avoided by elec-
tronic publication. However, it is likely 
that as editing, managerial, and capital 
costs have soared, the traditional costs of 
printing have become less significant. 
Butler estimates that actual printing ac-
counts for only 10 percent of costs, with 
the managerial and editing costs that 
persist in any format accounting for 
about 60 percent.26 
To base our estimates of the effect of 
electronic publication on publisher costs 
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alone would be to ignore our earlier con-
clusion that value, not cost, is the key 
factor in establishing journal prices. If 
we assume that commercial publishers 
will not con vert from paper to electronic 
publication until they can monitor and 
restrict use at least as well as they can 
today, then these same publishers will be 
as free as they currently are to base price 
on value or need rather than on cost. 
One possible outcome-one we could 
expect if the worst possible scenario con-
tinues to be the one that will transpire-
is the dual publication of each journal. 
There would be nothing to stop commer-
cial publishers from "prepublishing" 
solely in electronic format, and then sell-
ing the archival and canonical version of 
the same journal in print a year or so 
later. The paper version could quite 
likely contain modifications based on 
electronic dialogues between readers 
and authors of the original version. Li-
braries would be under heavy pressure 
from their research communities to sub-
scribe to the first (electronic) edition, but 
would also require the second (paper) 
edition if they were to fulfill their tradi-
tional goal of making materials available 
to students, nonspecialists, and future 
users. 
Fears such as these have led to expres-
sions of deep suspicion. Spilhaus makes 
worried allusions to Robert Maxwell's 
recruitment of top executives skilled in 
electronics from the not-for-profit pub-
lishing arena, and Thompson questions 
the motivations behind the ADONIS 
project.27 
Question 3: How Can We Shape the 
Electronic Journal so that It Is a 
Benefit to Scholarly Communications? 
Although commercial publishers may 
well fear the electronic journal, it may 
offer a window of opportunity for acade-
mia to recapture control of scholarly 
communication because thee-journal is 
not a replacement for the paper journal, 
but a new means of communication. 
Sharon J. Rodgers and Charlene S. Hurt, 
in an editorial in the Chronicle of Higher 
Education, envisioned a new, fluid, and 
evolving means of communication be-
tween scholars that adds increased val~  
to the paper journaJ.28 The e-journ wi1~, 
add spe-e4-and-spo tanei't1C>-s:om unf-
catj.oJl that the paper journa t at-
tain. Its disttil5ufi6il mstarttaneous, 
responses to authors c~ b~ appended to 
the original author's work, and the work 
itself can evolve in light of commentary 
by the community of scholars in a spe-
cific field. Indeed, the e-journal will re-
establish the community of scholars in a 
new~y-. 
The e-journal is not a replacement for 
the paper journal, but a new means of 
communication. 
Eventually, sound and animation will 
enhance the medium. The power of 
hypertext will give new depth to schol-
arly works, and the unit of information 
transfer will change from the issue to the 
article, with hypercard stacks leading 
the reader to backup data or related 
paths to the central thesis of each schol-
arly idea. 
The true power of thee-journal is that 
it retains information in its fluid state 
and resists its conversion to a commod-
ity, as occurs with the print version. Har-
land Cleveland has pointed out that 
information does not behave like a com-
modity; it leaks, increases in value as it 
is shared, is difficult to control, and can-
not be used up.29 Thee-journal amplifies 
these qualities. This is why commercial 
publishers have been so reticent to enter 
into e-journal publishing, and why copy-
right protection cannot survive in the elec-
tronic networked environment. The 
academic community can use this power 
of thee-journal to its advantage. 
Academia can readily enter thee-jour-
nal environment because, unlike com-
mercial publishers, it has nothing to lose. 
Academicians have already given their 
information away to commercial pub-
lishers and have lost control of it via the 
copyright law, which protects primarily 
publishers, not authors. Commercial 
publications, in turn, transform the in-
formation into a commodity and sell it 
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back to academia at exorbitant prices. In 
the e-journal environment, academia 
can continue to give its information 
away, but it will return to academicians 
many times multiplied and enhanced at 
no or very little cost. 
Steven W. Gilbert and Peter Lyman, in 
their article "Intellectual Property in the 
Information Age," ask several important 
philosophical and ethical questions, 
such as, "In what ways should the re-
sults of intellectual work be considered 
property? Whose?" and "Should inter-
ests in property impede access to 
ideas?" 30 The answer to each of these 
questions seems clear. Access to ideas 
must supersede ownership of ideas, and 
intellectal work should remain the prop-
erty of the author or the agency that 
supports the work of authors. 
A new model for dealing with intellec-
tual property already resides in our li-
brary culture; it is called interlibrary 
loan. Librarians freely lend most of their 
books to other libraries, with the as-
sumption that other libraries will 
reciprocate. The e-journal can work in 
the same way. Each university-spon-
sored e-journal could be offered free or 
nearly free over the electronic network 
in exchange for e-journals sponsored by 
other universities. The system would not 
be completely equitable, but neither is 
interlibrary loan. Generally, net lenders 
see it as their responsibility to share their 
resources with less fortunate libraries in 
return for the value the total system of 
exchange offers them. The same model 
can apply to the e-journal. In this new 
environment of shared information, the 
smallest and poorest library can have the 
same access to information riches as the 
wealthy library, and at very little mar-
ginal cost. All the smaller institutions 
have to do to enjoy the riches of elec-
tronic ideas is develop their telecommu-
nications and computing infrastructure. 
At a recent meeting of the Coalition for 
Networked Information (CNI), keynote 
speaker John Witherspoon from . San 
Diego State University recalled the cre-
ation of the Corporation for Public 
Broadcasting in the 1960s. At that time, 
about twenty-five universities had edu-
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cational television stations. With fund-
ing through the Corporation for Public 
Broadcasting, there is today no congres-
sional district without access to publicly 
supported television. Likewise, there is 
an equally strong network for sharing 
programming among these stations. 
Access of ideas must supersede own-
ership of ideas, and intellectual work 
should remain the property of the 
author or the agency that supports 
the work of authors. 
The same model might be proposed 
for publishing. A Corporation for Public 
Publishing could be developed to sup-
port university presses and other non-
profit e-publishers of scholarly and 
scientific information. Federal support 
could encourage standardization of e-
publications and the free sharing of this 
information. Indeed, it could be made a 
requirement that all federally supported 
research be published via a member of 
the CPP. There needs to be the recogni-
tion that free access to federally sup-
ported information is in the national 
interest and that it should not fall into 
the hands of for-profit publishers. 
If universities are to take on the re-
sponsibility of fostering and supporting 
the e-journal and sharing these publica-
tions freely, ultimately, cost must be a 
driving force. Will the costs of support-
ing freely shared information via thee-
journal be more economically viable 
than supporting the current system of 
information bondage to the commercial 
publishers? There has been strong de-
bate as to whether thee-journal will offer 
cost savings over the print journal and, 
as mentioned earlier, data are scant. Pub-
lishers have noted that the actual cost of 
typesetting and printing is only a minor 
element in the total cost of producing a 
journal. To gain an understanding of this 
issue, Virginia Tech established an Office 
of Scholarly Communication, which de-
veloped a program of scholarly journal 
publishing in both print and electronic· 
media. Over the past two years, Virginia 
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Tech has taken over the publication of 
the International Journal of Analytical and 
Experimental Modal Analysis-a high-
quality scientific publication in paper-
from a scholarly society. It has also 
launched the JIAHR: Journal of the Inter-
national Association of Hospitality Re-
search, an electronic publication. 
Although it is too early to tell conclu-
sively, the cost differential is significant. 
The typesetting, printing, and mailing 
costs of the paper journal make the over-
all costs well over 50 percent higher than 
the e-journal's. Both journals enjoy the 
same pro bono reviewing and editing by 
faculty, as do many for-profit journals. 
Each has a managing editor; however, 
thee-journal's editing cost is less due to 
the ease of editing e-text. 
Because academia already fully sup-
ports the cost of commercial journals, the 
e-journal freely shared could realize sig-
nificant savings, which could be put into 
developing the telecommunications and 
computing infrastructure on our cam-
puses, resulting in ancillary benefits. Be-
yond the direct savings generated from 
subscriptions, there are other savings 
that accrue to universities by reducing 
the library costs of shelf space to house 
the journals, as well as the costs of new 
buildings. The costs of binding, theft, 
mutilation, and handling are also direct 
cost savings to libraries and, ultimately, 
provide universities with the added ben-
efit of ubiquitous and assured availabil-
ity. These savings can be used to expand 
the information stock, instead of to sup-
port an ever decreasing, but costly, infor-
mation stock. 
Although libraries are close to the ful-
crum of the problem of rising serial 
prices, they are far from the fulcrum of 
the solution. The responsibility for the 
creation of an alternative scholarly com-
munications system rests with the fac-
ulty and administrators of all major 
universities in this country and beyond. 
Libraries have been successful in sound-
ing the alarm; now we must plant the 
seeds of the solution. Thee-journal could 
rightfully be grown in our university 
presses. However, the presses histori-
cally have not involved themselves in 
journal publishing, but have concen-
trated primarily on monographs. They 
do not have the same cultural values of 
sharing information as do libraries be-
cause they have to keep a closer eye on 
the bottom line and cannot afford to sub-
vene too many publications. Presses 
have not developed the networks librar-
ies have, nor do they adhere to a system 
of standards as do libraries. Also, univer-
sity presses, unlike libraries, have no ex-
perience in archiving their products, 
which could become a major require-
ment of the publisher of the future. Li-
braries have, by necessity, forged closer 
relationships with computing and tele-
communications organizations on cam-
pus. Therefore, libraries might well be 
the singular organization to foster and 
develop the e-journal on campuses 
where no press exists. Where they do 
exist, we might join with them in the 
establishment of the e-journal. These 
new e-journals would reside in the aca-
demic departments of the universities 
and be edited by the teaching and re-
search faculty. The libraries could help 
foster these journals by assisting with 
standards, distribution, subscriptions, 
and-most of all-archiving back files. 
Each library might then become part of 
the virtual electronic library by main-
taining these back files on the network 
for ready access by the community of 
scholars.31 Libraries, along with utilities 
like OCLC, could then support the direc-
tory of network locations for the archives 
of all e-journals. 
A Corporation for Public Publishing 
could be developed to support univer-
sity presses and other nonprofit 
e-publishers. 
The creation of the e-journal will in-
volve a major cultural and value change 
on the part of the faculty, who must ac-. 
cept this new medium as a valid means 
of being vested in the academy. Faculty 
will have to become comfortable with 
surrendering copyright for their articles 
to the university, not the publisher. It will 
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mean the acceptance of information as a 
shared resource, instead of a commodity. 
It will mean that libraries will truly have 
to embrace access to information over 
ownership and that we will have to de-
velop new control mechanisms for infor-
mation in this environment. We will 
have to become the archivists of record 
for those e-journals that are created on 
our campuses and, at the same time, li-
braries will have to become nodes of the 
virtual library of tomorrow. 
Libraries have been successful in 
sounding the alarm; now we must 
plant the seeds of the solution. 
Libraries may have more power to 
lend credibility to the new e-journal than 
we realize. As we integrate e-journals 
into the information structure by listing 
them in our OPACs, and as we insist that 
they be indexed by the commercial in-
dexing services, our teaching and re-
search faculty may more readily accept 
them as a valid means of scholarly com-
munication. We are the stewards of our 
cultural heritage, and we can make the 
e-journal a part of that heritage if we 
choose to. 
The new coalition of ARL, EDUCOM, 
and CAUSE brings together a much 
larger segment of the academic commu-
nity with like goals. The Coalition for 
Networked Information started by these 
groups could have the creation of e-jour-
nals as one of its goals. Allegiances like 
those of OCLC and AAAS also foster 
new partnerships between the library 
community and scholarly societies in the 
creation of the e-journal. Many more such 
joint partnerships must be developed be-
tween the scholarly community and li-
braries as we forge not only the new 
paradigm of libraries, but of scholarship. 
There are many technical and organi-
zational issues as well as value issues to 
be addressed as we create this new sys-
tem. Many universities and libraries are 
not yet part of the internet. In the in-
terim, an organization like OCLC might 
use its telecommunications system to de-
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liver e-journals to libraries not on the 
internet. Indeed, one strategic advan-
tage academia has is that commercial 
publishers do not yet have ready access 
to networks for delivery of thee-journal. 
An organization like OCLC might also 
host the network directory of e-journals 
and serve as the billing and subscription 
agent for our universities. Current print-
ers are too slow and limited to print the 
e-journal, especially bit-mapped images 
of pages. Xerox has recently announced 
a new product called Zenith, which is a 
high-quality digital photocopier capable 
of producing off-set print quality.32 De-
vices like these may soon make on-de-
mand publishing a reality as they turn 
thee-journal into high-quality print to be 
sent to faculty members via campus 
mail, especially when telecommunica-
tions or desktop workstations may not 
yet be available. 
A task force has just been established 
at the Virginia Tech library to determine 
how it integrates the e-journal into li-
brary procedures and processes. How 
will bibliographers determine which 
ones the library should subscribe to? 
Will it list them in its OPAC? How will 
the patron locate them? Should the li-
brary include thee-journal's internet ad-
dress in the OPAC? How do patrons 
receive or claim an e-journal? Should the 
library create a full text file of these jour-
nals on its computer or simply allow its 
patrons to access the host computer files 
over the internet if it exists? Should the 
patron be able to go to the full text from 
the OPAC by a simple key stroke? How 
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many copies of an e-text should be 
stored on the university system? These 
are just a few of the questions the library 
will need to answer. 
CONCLUSION 
Time is short for universities to rees-
tablish themselves as controllers of the 
information stock they themselves cre-
ate. Once commercial publishers recog-
nize that universities might attempt to 
reestablish their rightful role in scholarly 
communication, they will undoubtedly 
try to subvert the effort. They currently 
have significant economic leverage over 
librarians and our faculty, and they have 
the momentum of the status quo behind 
them. They have the prestige of the es-
tablished journals and long-standing re-
lationships with many of our most 
recognized faculty. It must be our role to 
show these same faculty that it is in their 
long-term best interest to join the ranks 
of those who would change the system. 
The problem is that many of our older 
established faculty have yet to embrace 
the technology that willmake thee-jour-
nal possible, and they will see thee-jour-
nal as lacking credibility. We must bring 
them to the realization that they can no 
longer surrender their intellectual prop-
erty to the for-profit sector. Instead, aca-
demic and scholarly societies can control 
scientific and technical information and 
share it freely. But we must act now to 
change the social and cultural values 
among the teaching faculty, as well as 
develop the conceptual and institutional 
means of promoting e-publications. 
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Pen, Ink, Keys, and Cards: Some 
Reflections on Library Technology 
Michael Stuart Freeman 
Librarians have been adapting to new technology since the library profession's 
earliest days. Some ideas succeeded even in the wake of sustained and compel-
ling opposition. This essay focuses on two major nineteenth-century innova-
tions and looks at library methods that predated their introduction. The author 
finds that established practices persist in libraries, with new and older technol-
ogies often coexisting for many years. 
• 
ne of the most interesting arti-
facts related to library tech-
nology comes not from the 
world of computers, or from 
publishing, or from our own ranks. It 
comes from Hollywood in the form of 
the delightful 1958 film Desk Set. The 
film stars Spencer Tracy as what people 
today would call a systems analyst and 
Katharine Hepburn as a librarian for a 
broadcasting network with headquar-
ters in what looks like Rockefeller Cen-
ter. He is employed to introduce a 
monumental electronic brain to increase 
productivity, and she heads a special li-
brary whose staff must respond to refer-
ence questions on every imaginable 
subject. Of course, the machine Tracy 
introduces blunders, pink slipping the 
entire corporation by mistake, but it also 
answers some very difficult questions in 
a flash. The librarians, in the end, come 
to realize that the machine cannot re-
place them, but is actually a handy 
searching tool, and Spencer Tracy, who 
tunis out to be a sensible guy, learns the 
value of intelligent and experienced hu-
mans. Eventually, there is love between 
the principals, with the best line in the 
film going to Hepburn, who, upon see-
ing the computer go down, exclaims, 
"Peace. It's wonderful." 
This film has unintended meaning 
and serves as an interesting cultural ar-
tifact. Desk Set is engaging and funny 
because the dramatized conflict-be-
tween the machine and the librarian, and 
between differing ideas of quality and 
efficiency-is precisely that found in li-
braries today as automation changes tra-
ditional library work. When looking at 
the ways librarians perceived technol-
ogy in the precomputer age, there are, 
indeed, fossils that have to be examined 
(and sometimes exhumed). 
When Richard Garnett, Keeper of 
Printed Books at the British Museum, pro-
posed in 1893 the installation of the print-
ing telegraph in the museum's reading 
room (he originally had suggested the idea 
seventeen years earlier), he was attempt-
ing-in this case through the use of a me-
chanical aid-to reduce the library's 
dependence on human labor and, at the 
same time, more efficiently retrieve books 
from the museum's stacks. In rejecting the 
telephone for internal communication, 
Garnett was also demonstrating, as would 
his modem-day professional counter-
parts, the librarian's preference for writ-
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ten output. In not even suggesting the 
potential of the printing telegraph for 
interlibrary communication, he was re-
vealing a priority for early librarians: to 
serve the home institution and its clients 
first and foremost. 
The printing telegraph was actually 
the second mechanized innovation Gar-
nett cited as necessary technology for the 
British Museum; the first, of which he 
was very proud, had been installed only 
a few years before. What was it? Electric 
lighting.1 
It is interesting to observe what librar-
ians thought technological innovations 
would do and how they expected these 
inventions to change their work. We may 
chuckle at John Cotton Dana's proposal 
in 1907 to use vending machines, just 
coming into popular use for chewing 
gum and novelties, to display and circu-
late books, but the concept behind the 
machine-that of the self-service li-
brary-was and is a good idea. In his 
suggestion that users insert their library 
card (or more precisely an encoded 
metal strip "not larger than a Yale key") 
so borrower data could be recorded, we 
see a distinctly modern application of 
technology to solve a library problem.2 
The two ideas of Garnett and Dana 
noted above never got very far, nor did 
the fireproof book, the Rudolph Indexer, 
and at least three other coin-operated 
book-dispensing devices.3 Other ideas, 
such as the electric pen, looked promis-
ing, at least at first, judging from com-
ments in the library press in 1877 and 
1879. The pen's story proves that inven-
tions must not only serve a general need, 
they must adapt to the specific require-
ments of libraries and conform with 
other existing technologies. Invented by 
Thomas Alva Edison and patented in 
1876, the electric pen was a writing in-
strument that used electromagnets and a 
small storage battery. The actual pen, 
connected by wire to the power source, 
resembled a sewing needle; it produced 
small punctures in the form of letters and 
numbers, and when an inked roller was 
passed over the resulting stencil plate, 
legible copies could be made. The num-
ber of libraries that actually purchased 
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the electric pen is unknown, but libraries 
quickly perceived its usefulness for cat-
alog card reproduction and for lists of 
new acquisitions. Capable of producing 
as many as 2,000 copies with each sten-
cil-many times the number possible 
with simple manifold slate systems also 
new to the market-the electric pen was 
highly touted by library leaders, includ-
ing Melvil Dewey. But there were prob-
lems. The weight and bulk of the writing 
instrument meant that letter formation 
was slow; the pen had to be held perpen-
dicular to the paper, so penmanship 
quality was difficult to maintain. More 
importantly, libraries had little need in 
their own internal work for a process 
that could produce so many copies of 
handwritten media. And although it was 
cheaper than printing, the quality of cop-
ies from the electric pen was inferior. 
Finally, for card reproduction and gen-
eral purpose copying within libraries, 
the electric pen proved to be inconve-
nient and not without ongoing cost be-
cause the storage battery needed 
continuous tending. Soon the business 
world and eventually libraries would 
need typewriter-based duplicating sys-
tems, and the electric pen, after a short 
run, faded into oblivion. 4 
Other ideas, such as the electric pen, 
looked promising-at least at first. 
Some ideas did take hold and succeed, 
sometimes in the wake of sustained op-
position many years after the original 
proposals surfaced and with results not 
necessarily foreseen or intended by early 
prognosticators. This essay will look at 
two innovations from the nineteenth 
century, the card catalog and the type-
writer-innovations that are so common-
place today, it is difficult to understand 
how they could have been considered 
radical or even controversial by earlier 
librarians. But a well-rounded picture is 
impossible if we do not also look at rele-
vant antecedents. The card catalog and 
the typewriter are so much part of our 
experience that there is little apprecia-
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tion of what came before them; but it will 
serve librarians well to remember that 
before the card catalogs, there were ex-
cellent book catalogs, and before type-
writers, skilled librarians produced 
cards and lists by hand, cultivating a 
highly refined and extraordinarily clear 
style of writing. The sets of practices that 
were discarded by growing libraries 
seem now to be part of the prehistory of 
librarianship, but these old systems 
were defended by contemporaries for 
decades and for more than just senti-
mental reasons. 
The examination of earlier technolo-
gies in this essay has particular rele-
vance today because libraries are 
quickly changing their methods and 
stepping up their pace of change.5 Are 
there lessons for us in the past as we 
approach a new millennium? We shall 
see that many of the issues that moved 
librarians to write fervently about new 
inventions and new procedures can in-
form the current debate about the elec-
tronic revolution. 
CARD CATALOG 
The printed book catalog was clearly 
the preferred method of documenting a 
collection until the last quarter of the 
nineteenth century although, in most li-
braries, accession books, handwritten lists, 
and the librarian's memory served as pri-
mary access tools.6 Printed catalogs 
ranged from simple finding lists (Lake For-
est, 1893), to topic lists with authors and 
short titles (Wooster, 1892), to formal vol-
umes with precise bibliographical data 
and detailed indexes (Bowdoin, 1863). 
Even some handwritten book catalogs 
were fairly ambitious. Tools produced at 
St. Lawrence University and Davidson 
College were done with pen and ink, but 
had author and title lists (and in 
Davidson's case a subject sequence) as 
welF The library literature after 1880 is 
filled with debates about the relative ef-
ficiency of printed book versus card cat-
alogs but, for most libraries, the choice 
was to print as a book what was already 
in handwritten form or to produce cards, 
either by hand or through use of a type-
writer, to represent holdings. 
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The book catalog had many advan-
tages. It was a form familiar to librarians 
and library users and, besides its infor-
mational value, the book catalog put the 
library before the world just as exhibi-
tion catalogs or special collection guides 
do today. Haverford College's elegant 
1836 book catalog of its 1,500-volume 
collection served as an advertisement for 
the new school and said much about 
institutional purpose and Quaker aims 
for higher education.8 Printed book cat-
alogs projected a positive cultural image 
and, in some cases, were printed with 
the same monumentality characterizing 
the ornate library buildings then in evi-
dence and coveted in America. But costs 
could be high; the book catalog of 
Bowdoin College, one of the best ever 
produced in the nineteenth century, 
went well over budget, forcing the li-
brarian to make up the deficit from his 
own pocket.9 
The book catalog also had practical 
advantages. Unlike the card catalog that 
had to be consulted in one place, the 
book catalog was a portable index that 
could be carried to a comfortable and 
well-lighted area and perused at leisure. 
Multiple printings of book catalogs pro-
vided better security than card files, 
which could be stolen, defaced, or mis-
filed. Card catalogs also required a large 
space commitment for libraries, and 
many scholars considered them cumber-
some. "To use one, when it becomes 
large, involves vexation of spirit, with 
great loss of time," said Justin Winsor in 
the pages of The Nation in 1891.10 The 
Examining Committee of the Boston 
Public Library was concerned in 1898 
that card catalogs were less efficient for 
users because "100 titles can be. run 
down a printed page with vastly greater 
rapidity than the same number of cards 
can be turned over. "11 And then there was 
the problem later known as queueing. 
Again, Winsor explained: 
The inevitable makeshift is a com-
pression which gives six or eight 
drawers, up and down, and this 
means that a user, standing at the case, 
prevents other access to many thou-
sand cards for as long a time as the 
weariness of consultation holds him at 
the drawers. This is a most serious 
drawback in a library of much useY 
Display and queueing worked at cross 
purposes. The Rudolph Continuous In-
dexer, in which cards on sheets of press-
board were rotated on drums, held 
12,000 cards and displayed 175 cards at 
a time, but could be consulted by only 
one user at a time. To achieve the visibil-
ity of the book catalog, a library had to 
duplicate the card catalog and purchase 
additional IndexersY Some libraries 
tried a card-volume system in which 
several cards were mounted on pages 
that were mechanically bound together. 
The volumes, which looked like ordi-
nary books, were shelved alphabetically 
and could be easily consulted by users. 
By having each volume hold no more 
than 250 cards, the system seemed to 
arbitrate the problem of display and 
queueing. Proponents contended that 
"leaves of a volume pass more rapidly 
under the eye than slips placed-often 
tightly packed-in drawers." 14 The 
problem was keeping the volumes in 
order as their numbers grew and, of 
course, keeping them current with new 
cards. 
Twentieth-century librarians also 
commented about card catalogs. John 
Cotton Dana in 1902 thought they might 
become "bibliothecal Frankensteins" as 
libraries continued to grow (he foresaw 
with horror libraries of a million vol-
umes and catalogs of five million 
cards).15 Fremont Rider, in 1938, pre-
dicted that, as with biological organ-
isms, the seemingly entrenched card 
catalog would one day wither away: 
Differentiation, development, gi-
gantism, disappearance-these seem 
to constitute the inevitable sequentiae 
of all progress. That the card catalog 
has today reached the gigantic stage, 
few librarians would probably deny; 
that it has also reached the "gigantistic" 
stage is probable.16 
For all its defects, the card catalog had 
one advantage: the ease with which it 
could be maintained in an alphabetical 
arrangement, permitting what Rider 
called "immediate and indefinite inter-
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calation." 17 Card catalogs could be kept 
up to date and, by the latter part of the 
nineteenth century, that was the most 
important element in any successful cat-
alog. Publishing output had increased 
tremendously and, with more books 
available, library collections began to 
grow very fast. No book catalog could 
hope to keep up. Also, the public de-
manded subject, title, and author access 
to the collection-something the book 
catalog could accommodate only with 
further delays. Hopes of using the more 
flexible Linotype as opposed to the early 
foundry type and preserving slugs in 
alphabetical order for future printings 
came to nothing because of the expense 
required to preserve such a large amount 
of metal. Linotype, applied successfully 
for decades to periodical indexes, never 
proved practical for individual libraries. 
It was offset printing and later the com-
puter that revived the book catalog in 
libraries. 
Printed book catalogs projected a 
positive cultural image and, in some 
cases, were printed with the same 
monumentality characterizing the 
ornate library buildings then in evi-
dence and coveted in America. 
The library world, however, sacrificed 
more than just ease and grace when the 
book catalog failed in American librar-
ies. A card catalog is "a bibliography in 
an edition of one copy" and, for most of 
its history, there was "no way of multi-
plying copies cheaply and easily, as we 
may multiply copies of the line of a 
printed book."18 Sadly, librarians have 
searched an entire century for an illusive 
goal, the perfect duplicating machine. 
The card catalog was one of those li-
brary inventions that greatly helped in-
dividual libraries, but it did so at the 
expense of library cooperation. While it 
is true that many bibliographies were 
published and that they benefited from 
card catalogs that listed current hold-
ings, communication between libraries 
would have had a different history if 
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catalogs had been transportable. Distance 
was always a deterrent to the scholar need-
ing resources, and card-based catalogs 
meant that libraries in the same city were 
often unaware of each other's holdings. 
Card catalogs also proved so labor inten-
sive that libraries could find time to pre-
pare printed finding aids or subject lists 
for only small parts of their collections. 
The card catalog is the ultimate local 
source, and perhaps librarians' preoccu-
pation with it for a century or more has 
contributed to the single library mindset 
so often criticized and even ridiculed by 
the public at large. 
TYPEWRITERS 
Early typewriters (before 1867) failed 
because they could not type as fast as a 
person could write, but by the middle of 
the 1870s, with the introduction of the 
so-called "advanced" design typewriter, 
which offered individual typebars, each 
carrying a single type and each operated 
by a single finger, the machine came into 
its own.19 The typewriter was introduced 
in this country at the same time libraries 
adopted card catalogs, but the two innova-
tions-which to twentieth-century librari-
ans seem to go hand in hand-usually 
involved separate decisions for libraries. 
Libraries began acquiring typewriters in 
the 1880s,andfrom the 1890s through the 
first decade of the twentieth century, 
many librarians commented in the li-
brary press about various features and 
the utility of individual brands. But 
many libraries did not purchase their 
first machine until much later-as late as 
the 1920s in some cases.20 In the mean-
time, practitioners skilled with pen and 
ink serviced card catalogs. The reasons 
so many libraries continued to use hand-
written catalogs are worth examining. 
The cost of equipment aside, librari-
ans had reservations about using type-
writers, and so did the general public. In 
the 1880s, it was considered insulting to 
use typewriters for private correspon-
dence. It was thought, for instance, that 
a typewritten letter from a man was not 
really personal because it would gener-
ally have required a professional 
operator's help to produce.21 
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Some librarians also considered the 
typewriter to be ill-suited to library 
work. Typewritten cards "lacked charac-
ter" and the typewriter produced letters 
with "disconnected, jerky style," lacking 
the "ease and expressiveness" that the 
same author's handwriting might have 
possessed.22 However, the reservation 
based on aesthetics runs counter to the 
arguments of writers on library hand-
writing. The so-called library hand was 
not an art form, but a highly disciplined 
system. Debates about the use of the 
joined or disjoined hand did not concern 
beauty, but speed and legibility. The dif-
ferences between letters were to be ac-
centuated, but uniformity in letter size, 
slant, blackness of line, and spacing was 
considered essential. The mixing of 
styles, shading, and fine strokes-charac-
teristic of "beautiful" penmanship-was 
discouraged. Good library handwriting 
was to be, as one librarian stated in 1885, 
"as near to type as possible." The dis-
joined hand, though 25 percent slower to 
produce, was preferred by library edu-
cators because it looked more like print. 23 
The card catalog was one of those li-
brary inventions that greatly helped 
individual libraries, but it did so at 
the expense of library cooperation. 
There was concern that the typewrit-
ten product would be prone to errors 
because "the cataloguer's mind would 
be concentrated as much on the manip-
ulation of the keys as the contents of the 
book." Also, this big machine was thought 
to disturb the comfort of the cataloger. Cat-
alogers were used to spreading books out 
on a desk in order to digest their contents, 
but the typewriter made this difficult: 
The book must either be taken up in 
the hands or placed at the side of the 
machine and the body twisted in order 
to look at it. In the case of an ordinary 
octavo, this may not occasion much 
inconvenience, but the case is other-
wise with stout quartos or folios .24 
The worry about typewritten errors 
persisted. In 1914, William Warner 
Bishop, in his Practical Handbook of Mod-
ern Library Cataloging recommended that 
the typewriter be used for simple cata-
loging where speed is required, but for 
"recondite books," found in research li-
braries, where "judgment, accuracy, and 
selection are the important factors" (and 
where speed is of secondary impor-
tance), he recommended the "ancient 
practice of writing the original card by 
hand with the pen."25 
Another objection to the typewriter 
had to do with the quality and longevity 
of the product. How permanent were 
typed catalog cards? Would they fade 
with time? This concern was so great in 
1900 that a librarian in Albany, New 
York, subjected typewritten cards to sun-
light, rain, heat, and even boiling. The 
results proved that ink from the type-
writer was quite sturdy and could be 
removed only with strong chernicals.26 
A skilled operator could type much 
faster than he or she could write, but the 
advantage of the typewriter in produc-
ing cards was less clear cut. There were 
about a dozen typewriter brands em-
ployed in library work at the turn of the 
century, but some were clearly not man-
ufactured with card typing in mind. 
Some machines could not adequately 
keep cards from shifting position when 
the platen revolved; others could not 
provide uniform spacing, were incapa-
ble of handling card stock, or would 
bend the card so badly that they were 
permanently misshapen. Finally, it was 
quite a few years before typewriters had 
all the keys desired by librarians for card 
production. 
Clearly, some librarians disliked type-
writers because they were machines, but 
others believed, as did Bishop, that there 
were some instances when the pen better 
suited the catalog card. Even in an ideal 
situation, the typing of cards required 
many steps: inserting the card into the 
machine, setting the margins, rolling the 
platen to the correct position on the card, 
and typing the text. For added entries 
where no more than one line (and in 
many cases just one word) was to be 
inserted on the top of the card, the type-
writer was clearly inefficient and some 
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libraries continued to handwrite this in-
formation on printed Library of Con-
gress cards many years after they had 
integrated typewriters into normal oper-
ations. 
The library world constantly 
looked to machine and mind for 
improvement. 
Typewriters changed work proce-
dures and the work force within librar-
ies, though the transition was rarely 
noted in the library literature. The type-
writer required skilled workers and, at 
least at the outset, libraries would have 
had fewer typists than those skilled in 
library hand. As one librarian stated in 
1907, "If the typist is ill or absent, the 
catalogue must wait."27 We can imagine 
that the typewriter set up new ways of 
differentiating staff, with implications 
for wages and the potential for inter-
generational friction, but the record is 
not rich in this area. Library educators, 
though, for years advised new library 
school students to learn to use the type-
writer because it would enhance their 
chances of finding employment.28 
Library hand continued to be sup-
ported by the profession. The New York 
State Library School published a library 
handwriting guide for its students as 
late as 1916, and even in 1930, cataloging 
textbooks urged library students to ac-
quire proficiency in the art.29 Haverford 
College produced cards with pen and 
ink until 1915, and I can still remember 
the supply closet at the Dartmouth Col-
lege Library in 1975, with its array of old 
fountain pens, ink holders, and supply 
of ancient nibs, all unused for years-a 
monument to a past age. 
CONCLUSION 
Today, we recognize that neither 
books nor libraries themselves are sa-
cred, and the profession has progressed 
to a point where it counts on future tech-
nology to solve its problems. In the past, 
librarians were afraid that such a preoc-
cupation would divorce them from the 
scholar and, indeed, in the case of the 
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card catalog, the relationship with prac-
ticing scholars was a major issue for dis-
cussion. 
It is often said that librarians hesitate 
to adopt new methods and procedures 
and will hold on to established work 
patterns far longer than is necessary. 
During the half century after the nation's 
centennial, we see the persistence of es-
tablished methods, but this is not evi-
dence of stagnation, for the library world 
constantly looked to machine and mind 
for improvement. Successful labor-sav-
ing devices not only filled a definite need 
and were affordable, they were also 
adaptable to the changing world of li-
braries. For inventions that could not be 
modified or that would require substan-
tial capital outlays, the library field 
proved a difficult task master. Library 
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handwriting methods, as primitive as 
we may regard them today, persisted 
well into the twentieth century because 
they could be adapted to a card-based 
cataloging environment. Some libraries 
simply could not afford typewriters, but 
there were also those that, on principal 
and from experience, believed that for 
certain operations, pen and ink were 
more efficient and would result in 
greater cataloging accuracy. 
The replacement of one technology or 
method by another has never been a sim-
ple rna tter for libraries. The world in 
which inventions of the past were adopted 
and discarded depended on budgets, the 
requirements of the labor force, the reac-
tion of library users, and also sentiment, 
the attitudes, feelings, and opinions of 
librarians and library managers. 
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Indexing Consistency: The Input/ 
Output Function of Thesauri 
Phyllis Reich and Erik J. Biever 
This study measures inter-indexer consistency as determined by the number of 
identical terms assigned to the same documents by two different indexing 
organizations using the same thesaurus as a source for the entry vocabulary. 
The authors derive consistency figures of 24 percent and 45 percent for two 
samples. Factors in the consistency failures include variations in indexing 
depth, differences in choice of concepts for indexing, different indexing policies, 
and a highly specific indexing vocabulary. Results indicate that broad search 
strategies are often necessary for adequate search yields. 
he purpose of this study is to 
determine how well subject 
authority lists control index-
ing vocabulary. Successful re-
trieval of stored information depends, to 
a significant extent, on consistent-and 
therefore predictable-representation of 
subject matter in the retrieval system. 
Thesauri are subject authority lists de-
signed to bring this consistency and pre-
dictability to the information storage 
and retrieval process. These thesauri 
have two interdependent functions. One 
is to introduce order and language stan-
dards into indexing terminology-the in-
dexing consistency function. The other is 
to serve as a source for searching vocabu-
lary-the retrieval function. F. Wilfrid 
Lancaster defines a thesaurus as an 
input/ output device whose purpose is 
to "bring the language of the searcher 
into coincidence with the language of the 
indexer." 1 
A number of indexer consistency stud-
ies exists. Michael R. Middleton ob-
tained match rates of 22 percent and 18 
percent when comparing terms assigned 
to the same references by different edu-
cation indexes.2 Lawrence E. Leonard re-
ported widely divergent results in his 
survey of inter-indexer consistency 
studies.3 This wide range in the consis-
tency figures can be attributed, at least in 
part, to the criteria used to determine 
matches. Some investigators considered 
a match to have occurred if there was 
agreement on the indexed concepts, 
while other investigators required 
agreement on terminology. This paper 
discusses indexing consistency as mea-
sured by the number of identical terms 
assigned to the same articles by two dif-
ferent indexing organizations using the 
same thesaurus as a source for the entry 
vocabulary. 
Although many subject authority 
lists-for example, Library of Congress 
Subject Headings and Thesaurus of ERIC 
Descriptors-exist, the authors chose the 
CAB Thesaurus as a model for this study 
because its use lends itself particularly 
well to documentation. This study, how-
ever, presents general conclusions that 
may apply to other authority lists. 
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Pathology Library, both at the St. Paul Campus Libraries, University of Minnesota, St. Paul, Minnesota 
55108. 
336 
THENALAND 
THE CAB DATABASES 
AGRICOLA, produced by the Na-
tional Agricultural Library (NAL), and 
CAB, by the Commonwealth Agricul-
tural Bureaux, are two major agricul-
tural databases. Both are available 
through commercial vendors and also 
appear in print and CD-ROM formats. In 
1984, the CAB began indexing from a 
thesaurus that it published that year. In 
1985, the NAL adopted the use of the 
CAB thesaurus, with some modifica-
tions, as the indexing subject authority 
list for AGRICOLA.4 The modifications 
included Americanized spellings and 
additional terms for subject areas not 
covered well by the CAB thesaurus. The 
added terms are primarily in the fields 
of home economics, human ecology, and 
food science. Although lists containing 
these modifications are available toNAL 
indexers, they have not been distributed 
for use by searchers. 
NAL' s indexing policy permits the use 
of some enrichment terms that are nei-
ther in the CAB thesaurus nor in the 
modified thesaurus. However, indexers 
place these terms in the identifier field of 
the indexed document rather than the 
descriptor field. NAL also assigns each 
indexed document at least one broad 
subject category code. These codes, with 
their scope notes, appear in anNAL pub-
lication and do not form a part of the 
CAB thesaurus. The category codes do 
not affect the choice of index terms. The 
NAL Notes to Indexers, which NAL gen-
erously made available to the authors, 
states, "Vocabulary terms are assigned 
independently from the category codes." 
At the time the sample for this study 
was taken, the 13 different indexing 
units that make up the CAB Documen-
tary Service were located at or near spe-
cialist research centers and libraries in 
the United Kingdom. Currently, these 
units are housed in one location in En-
gland. Each of the units has a staff of 
information specialists, many of whom 
have experience in the disciplines for 
which they have indexing responsibility. 
A given document can be independently 
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indexed by a number of these units. 
Some documents included in this study 
were indexed by as many as three sepa-
rate units. 
METHODOLOGY 
If database users and producers accept 
subject authorities such as thesauri as 
indexing standards, it can be assumed 
that for an authority list providing 100 
percent vocabulary control, an identical 
set of terms will be assigned to a docu..: 
ment independent of the time, place, or 
person indexing the document. To mea-
sure the vocabulary control-or to put it 
differently, the indexing consistency-
conferred by the use of the CAB thesau-
rus as a source of indexing terms, the 
authors examined the descriptors inde-
pendently assigned to the same set of 
documents by CAB and NAL during 
1986, when each was using the thesaurus 
as an indexing standard. 
A DIALOG database search in the 
AGRICOLA and CAB files retrieved a set 
of journal articles indexed by both NAL 
and CAB. In each case, the authors 
searched the journal titles Agronomy 
Journal and Journal of Animal Physiology 
and Animal Nutrition for the publication 
year 1986. These publications are C()re • 
journals covering different areas of the 
agricultural sciences and are indexed by 
both NAL and CAB. The sample con-
sisted of 185 articles from Agronomy Jour-
nal (sample #1) and 51 articles from 
Journal of Animal Physiology and Animal 
Nutrition (sample #2), for a total of 236 
articles. The authors entered the results 
of the DIALOG search on Agronomy Jour-
nal into a dBase III Plus file, with one 
article per record and with fields within 
each record for the titles and descriptors. 
Spelling errors that occurred in the 
search results were corrected, and Brit-
ish spellings were Americanized. Geo-
graphic terms assigned by CAB, 
including names of countries, states, and 
provinces, were removed because NAL 
does not place these terms in the descrip-
tor field. The authors wrote programs to 
1) count the number of NAL and CAB 
descriptors for each article, 2) compare 
NAL and CAB descriptors for each arti-
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TABLE 1 
SUMMARY OF DESCRIPTOR STATISTICS 
NAL descriptors per title 
CAB descriptors per title 
NAL descriptors identical to terms in title 
CAB descriptors identical to terms in title 
Identical NAL and CAB descriptors 
Identical NAL and CAB descriptors 
de and record the number of matches, 
and 3) compare NAL and CAB descrip-
tors to article titles and record the num-
ber of matches. 
NAL and CAB assigned an average of 
eight to nine descriptors to articles in 
sample #1 and an average of five to 
six descriptors to articles in sample #2. 
The results of the search on Journal of 
Animal Physiology and Animal Nutrition 
were downloaded from DIALOG and 
imported into a dBase III Plus file with a 
structure similar to the Agronomy Journal 
file. Because some article titles appeared 
in German, the authors created fields for 
the original title as well as the differing 
translations used by NAL and CAB. 
With a few small modifications, the same 
set of programs was used in analyzing 
the Journal of Animal Physiology and Ani-
mal Nutrition file as with the Agronomy 
Journal file. In the case of translated titles, 
the authors matched descriptors to the 
appropriate translations. 
RESULTS AND DISCUSSION 
NAL and CAB assigned an average of 
eight to nine descriptors to articles in 
sample #1 and an average of five to six 
descriptors to articles in sample #2. The 
observed difference in indexing depth 
between the two samples was consistent 
to both NAL and CAB, leading the au-
thors to speculate that differences in in-
dexing depth can be attributed to 
differences in article specificity in the 
journals from which the samples are 
Sample#l Sample#2 Average 
8.8 5.9 8.2 
9.8 5.7 8.9 
1.2 2.8 1.5 
1.9 2.6 2.1 
2.2 2.6 2.3 
24% 45% 27% 
taken or to differences in the indexing 
vocabulary for the subject areas. 
The number of descriptors identical to 
the terms in the title of an indexed docu-
. ment-a measure of the indexer's use of 
natural language-ranged between 1.2 
and 2.8. The average number of identical 
descriptors assigned by NAL and CAB 
was between 2.2 and 2.6 (see table 1 ). 
Although the average number of match-
ing terms did not vary significantly be-
tween the two samples in this study, the 
percentage of matches-24 percent for 
sample #1 and 45 percent for sample 
#2-varies considerably. This variation 
exists because more terms were assigned 
to articles in sample #1 than in sample 
#2~ The chance that two descriptions of 
the same contents will involve identical 
terms decreases as the number of terms 
used to describe the contents increases. 
To derive the indexing consistency fig-
ures, the authors employed the formula 
used by Middleton-C = 2c+(a + b)-
with C representing indexing consis-
tency for a specific citation, a and b 
indicating the number of terms assigned 
by both indexing organizations, and c 
indicating the number of matching 
terms.5 
INDEXING DEPTH 
As Lancaster reports, one of the con-
clusions of the Cranfield Project, a major 
study of the performance of four differ-
. ent indexing systems, is that indexing 
depth and the specificity of the indexing 
language are the two principal factors 
affecting recall and precision in any re-
trieval system.6 The Cranfield Project 
found that an inadequately specific vo-
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cabulary will produce search results 
with a low relevance ratio and will affect 
recall in those cases where there are no 
terms to describe significant concepts. 
Although indexing depth influences 
the number and sometimes the choice of 
terms assigned to a document, it is not a 
function of the index language. How ex-
haustively a document is indexed is de-
termined by the indexer, who decides on 
the number of terms necessary to char-
acterize a document adequately, and is 
independent of vocabulary control. 
The figures obtained for the number of 
NAL and CAB descriptors per article-
that is, the indexing depth-indicate no 
significant difference in the overall aver-
ages of 8.2 and 8.9. More revealing, how-
ever, are the differences in the number of 
assigned terms on a per-article basis. 
Figure 1, a scatter diagram of the number 
of N AL and CAB terms per document, 
shows relatively few instances of identi-
cal indexing depth. The diagram depicts 
a scattering distribution rather than the 
clustering along a straight line that 
would be suggested by the overall aver-
ages. Figure 2 plots the number of terms 
assigned per document by NAL and 
CAB. The NAL curve shows a normal 
distribution, peaking in the middle and 
falling off at both extremes, while the 
CAB curve shows more variation. The 
authors suspect that the difference in 
distributions is an effect of the use of 
multiple indexing units by CAB. 
The difference in the number of terms 
assigned to each document obviously 
contributes to the observed low index 
match rate of 27 percent. Depth of index-
ing may play an additional role inas-
much as it may influence the choice of 
terms. A detailed analysis of a document 
may lead an indexer to use a number of 
specific descriptors in lieu of generic 
terms. For example, CAB assigns the col-
lective term rumen gases to a document, 
while NAL, for the same document, enu-
merates the three specific gases dis-
cussed, ignoring the collective term. One 
record from CAB lists five species of 
grasses, while the corresponding NAL 
record gives one term, collecting the spe-
cies under the botanical family name, 
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thereby including more grasses than 
those species considered in the docu-
ment. 
It is difficult to analyze the failures in 
conceptual matches. Although selection 
of concepts for indexing is, to a large 
extent, related to indexing depth, it is 
also often a product of an indexer's per-
ception of the significant elements in a 
document and, like indexing depth, is 
independent of vocabulary control. 
THE CAB THESAURUS 
The 1984 edition of the CAB Thesaurus 
used in this study is a very detailed hier-
archical list of 48,000 terms with a net-
work of cross-references. The vocabulary 
contains many terms that are approximate 
equivalents of another. This is one of the 
factors in the observed inter-indexer 
consistency failures. An interesting pic-
ture emerges from a detailed compari-
son of some of the assigned descriptors 
(see table 2). 
Each of the indexing agencies often 
uses terms that, although not identical, 
TABLE2 
EXAMPLES OF NAL AND 
CAB EQUIVALENCIES FOR 
IDENTICAL CONCEPTS IN THE 
SAME DOCUMENTS 
NAL CAB 
Leaf analysis Plant composition 
Tissue analysis Plant analysis 
Developmental stages Growth stage 
Plant development Growth rate 
Growth period 
Planting date Sowing date 
Cold injury Winter survival 
Survival Cold resistance 
Winter hardiness 
Cold stress Winter hardiness 
Winter hardiness Cold resistance 
Weather data Agricultural 
meteorology 
Simulation models Mathematical 
models 
Crop density Plant density 
Residual effect Residues 
serve essentially the same function: to 
describe the same concept in a particular 
document. The thesaurus's hierarchical 
and cross-reference structure frequently 
leads the searcher to the alternate terms 
used by the different indexers. However, 
a thesaurus that includes related terms 
and term combinations with slight dif-
ferences in meaning poses problems for 
its users. For example, a searcher wish-
ing to express the concept of plant re-
sponse to low temperatures would have 
to use all the relevant terms provided in 
the thesaurus because there is no indexer 
agreement on terminology, as shown in 
Although indexing depth influences 
the number and sometimes the choice 
of terms assigned to a document, it is 
not a function of the index language. 
table 2. In this case, bringing all the re-
lated terms together, but indicating that 
only one will be a recognized descriptor, 
would have best served the input/ out-
put function of the thesaurus. A highly 
specific indexing language allows pre-
cise retrieval. If, however, database 
searchers cannot be confident that they 
will be able to predict indexer terminol-
ogy, they will use the thesaurus's ge-
neric, specific, and related terms for a 
given concept in a Boolean OR state-
ment, sacrificing precision for accept-
able retrieval. 
INDEXING POLICIES 
To some extent, an indexing agency's 
policies and protocols influence term se-
lection. A CAB publication outlining the 
Bureaux's indexing policies makes it ap-
parent that term assignment at CAB is 
oriented toward production of the 
printed indexes.7 Indexers assign de-
scriptors for the CAB print indexes first. 
Additional terms may then be selected 
for online searching. Descriptors for the 
printed indexes are assigned and ar-
ranged hierarchically, while descriptors 
in the online database are independent, 
to be linked by the searcher when appro-
priate. CAB's practice of making its in-
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dexing policies available to the public is 
the exception rather than the rule. Al-
though searchers have access to vocabu-
lary control lists, they often do not have 
access to the policies driving term selec-
tion. For example, NAL's policy, con-
trary to the instructions in the CAB 
thesaurus, requires scientific names for 
crops before they are harvested and 
common names after harvest. If 
database searchers were aware of this 
policy, they could make use of the infor-
mation to increase the precision of their 
searches. 
THESAURUS DESIGN 
Because many thesauri were designed 
for use by information specialists-that 
is, indexers and search analysts conduct-
ing client-mediated searches-their suit-
ability for most end users is questionable. 
If thesauri are to function as output de-
vices for end users searching files on CD-
ROM and locally mounted databases 
from remote sites, they will have to be 
made available in computer-readable 
formats. While it is essential that both 
indexers and searchers have access to the 
same thesauri, the method of access need 
not be the same. Unless the thesauri are 
attractive and easy to use, many end 
users will avoid them. To best serve end-
user needs, the thesauri should be inte-
grated into the database search software. 
These thesauri would work well if or-
ganized, using hypertext programming 
techniques. 
CONCLUSION 
Indexing depth and the indexer's per-
ception of the significant elements in a 
document-two factors in the observed 
low inter-indexer consistency matches-
are variables outside the control of a the-
saurus. The other major factors in the 
low consistency matches relate to term 
selection once decisions have been made 
about the important concepts in a docu-
ment, and the number of terms neces-
sary to describe the identified concepts. 
Term selection is a function of the entry 
vocabulary-that is, the thesaurus-and 
indexing policies. The highly specific 
index language of the CAB thesaurus 
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and the inclusion of terms and term com-
binations that are near equivalents con-
tribute to indexing inconsistencies. 
Consistency-and, therefore, the ability 
to predict the indexer's terminology-
appears to be more difficult to attain 
with increasing vocabulary specificity. 
Users generally have not had access to 
the policies driving term selection. For a 
thesaurus to function effectively as an 
July 1991 
output device for the searcher, these pol-
icies should be linked to the thesaurus's 
cross-reference structure, directing users 
to the terms or term combinations dic-
tated by policies. 
Results indicate that broad search 
strategies, which, in effect, negate the 
precise retrieval capabilities of a highly 
specific indexing vocabulary, are often 
necessary for adequate document recall. 
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CORRECTION 
Appendix A of Delia Neuman's article "Designing Library Instruction for 
Undergraduates" (52:176, March 1991) is slightly misleading. The text of the 
article refers to the four categories of goals and objectives of MAJIK/1, but the 
appendix incorrectly numbers one of the objectives and elevates it to the status 
of a goal category, thereby creating five categories. The correct numbering of the 
MAJIK/1 goal categories and of the incorrectly numbered objective is as follows: 
"1. Introduction to periodical indexes," "II. Instruction in the use of periodical 
indexes," "II. 3. The User will match abbreviated journal titles to the full titles," 
"III. Instruction in the use of the UMCP Serials List," and "IV. Instruction in the 
arrangements of periodicals in the various UMCP Libraries." 
The Continuing Debate over 
Academic Branch Libraries 
Leon Shkolnik 
To centralize or decentralize: that is the question. Librarians have debated the 
organization of the academic library for the last century. This article analyzes 
both sides of the debate, placing each in its proper historical perspective. The 
author presents prospects for the future organization of the library in light of 
current trends and technological developments. 
ver the past century, librari-
ans have debated the organi-
zation of the academic library. 
Two distinct schools have de-
veloped, each advancing logical and 
persuasive arguments. The debate con-
cerns one vigorously contested issue: 
Should the academic library be central-
ized in one main building or should it be 
decentralized into several branches 
based on differing divisional schemes? 
For the purposes of this paper, the terms 
departmental and branch library will be 
used interchangeably. Both sides of the 
debate will be examined and some views 
for future developments presented. 
The literature distinguishes three 
types of branch libraries. First, there is 
the professional library, such as a law or 
medicine library. In general, few librari-
ans believe that these distinctively spe-
cialized libraries should be incorporated 
into the main library. The second type of 
library is the undergraduate library, 
which is separated from the main branch 
because of the nature of its clientele. 
Many professionals believe that the un-
dergraduate library should provide a 
multitude of services that cannot be of-
fered in a modern research library. Fi-
nally, there is the departmental library, a 
library established to serve a university 
academic department. This type of li-
brary fuels continuous debate and will 
be the major focus of this paper. 
The concept of the distinctive depart-
mental library separate from the main 
library building grew out of the seminar 
movement in late nineteenth-century 
Germany. German faculty members 
found it preferable to use their own co1-
lections of books in their graduate semi-
nars rather than rely on the resources of 
the existing, but antiquated, library sys-
tem. Their books were usually more up 
to date and were kept in the faculty 
members' offices for easier access. Charles 
Kendall Adams first introduced this Eu-
ropean concept in the United States 
when he used it in his English constitu-
tional history class at the University of 
Michigan.1 From this beginning, the 
practice of using a private collection to 
teach a seminar led to the development 
of the departmental library. 
The reasons for the early acceptance of 
departmental libraries are many and 
varied. Louis T. Ibbotson observed that 
the departmental library started as a pro-
test. In the late nineteenth century, Ameri-
can education was at a critical juncture. 
Education had greatly expanded, and 
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that expansion created a severe need for 
books-a need the university library 
could not meet. Ibbotson believed that 
the library was "asleep" and that "on the 
whole it had never been awake and was 
very slow in waking."2 In Ibbotson's 
opinion, the late nineteenth century was 
an American education renaissance to 
which the university library was indif-
ferent. It awoke only after the depart-
mental library had usurped its place on 
campus.3 In 1929, Mary C. Venn observed 
that university libraries, basically collec-
tions of classical texts and commentaries, 
were out of step with the educational pro-
cess. Endowments, permanent book 
funding, and comprehensive policies of 
book selection were all lacking. 
Departmental libraries were the natu-
ral outgrowth of the days when libraries 
were mere prisons for books.4 Librarians 
were afraid to let the books out of their 
sight, an attitude that destroyed any idea 
of service to the community. As Venn 
wrote, "A librarian protected her books 
as a lioness her cubs."5 While local con-
ditions determined the extent of decen-
tralization, clearly the growth of education 
in the late nineteenth century, the concepts 
brought from Germany, and the woeful 
state of university libraries combined to 
create the departmental library system.6 
By the end of the nineteenth century, 
the issues concerning decentralization of 
the university library had developed 
into their modern form. In 1895, Zelia 
Allen Dixson, an associate librarian at 
the University of Chicago, stipulated 
certain ad vantages and disadvantages of 
decentralization. With few exceptions, 
these arguments still dominate the liter-
ature. Dixson stated that the major ad-
vantage of decentralization was that it 
would allow the student of a certain dis-
cipline to become familiar with the bib-
liography of that discipline-"like a 
workman with his tools."7 This familiar-
ity would encourage individuals to pur-
sue original research and study because 
access to resources was so convenient. 
The disadvantages of such a system 
were two. First, departmental libraries 
could be physically distant from each 
other, which could cause innumerable 
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administrative problems. Second, de-
centralization would tend to result in a 
narrowness of study, thus defeating the 
purpose of a total "liberal" education.8 
Clearly, the notion of interdisciplinary 
study is hardly new; it was recognized 
and debated a century ago. 
In 1898, George H. Baker, a librarian at 
Columbia University, observed the 
many difficulties inherent in a decentral-
ized library system. The cost of materials 
would grow immensely. Duplication of 
works would be nece·ssary to meet the 
needs of various departments. The ad-
ministrative costs would overburden 
even the most affluent of universities. 
Additional staff would be needed to op-
erate the many branches efficiently. Se-
curity would be a problem; the danger of 
book losses would grow as the number 
of libraries grew. Finally, Baker noted the 
inconvenience of access to a collection 
for a person not from that department.9 
The debate over branch libraries has 
centered on one conflict: Librarians 
wish to centralize libraries to increase 
administrative control, while the 
faculty opposes centralization. 
William Warner Bishop of the Poly-
technic Institute of Brooklyn observed 
that a major issue of decentralization 
would be the sense of possession, own-
ership, and control of each departmental 
library.10 Each department would con-
sider its library its personal domain, in-
dependent from the whole. The faculty 
would not be willing to give up this 
source of prestige and control for the 
benefit of the entire university system. 
Bishop contended that any benefits of a 
decentralized system would be attained 
at the expense of economical and effi-
cient supervision and direction.n How, 
for example, would a departmental li-
brary cope with the complexities of cata-
loging, classifying, inventorying, repair 
ing, and binding materials?12 These turn-
of-the-century librarians clearly deline-
ated the issues in the centralized versus 
decentralized academic library debate. 
As the twentieth century progressed, 
however, both sides found additional 
evidence to strengthen their positions. 
In the twentieth century, the debate 
over branch libraries has centered on one 
conflict: librarians wish to centralize li-
braries to increase administrative con-
trol, while the faculty opposes central-
ization because it means a decrease in 
their authority, control, and prestige. The 
library literature is replete with articles 
presenting the pros and cons of each sys-
tem. While these arguments for and 
against departmental libraries seem dia-
metrically opposed, they both stress that 
local conditions are always the major 
determinant for the organization of the 
entire library. A small college has less 
need for branches than does a large uni-
versity. The debate, therefore, really per-
tains only to the largest and most 
research-oriented academic communities. 
DECENTRALIZATION 
The major point favoring a decentral-
ized system concerns access to materials. 
Proponents of decentralization argue 
that literature on specific disciplines 
should be located near places of instruc-
tion and research. In other words, im-
mediate accessibility is the most 
ilnportant feature in the use ofbooksY A 
faculty member at a university will walk 
no further to a library from his office 
than he will to his car.14 Libraries should 
be organized to offer information in a 
way most useful to patrons. In 1983, 
Hugh C. Atkinson wrote, "We are not 
really in the business of running librar-
ies, we are in the business of providing 
library service."15 Atkinson also stated 
that staff members in smaller libraries 
are happier and that any group consist-
ing of more than ten to thirteen members 
will become bureaucratic and lose sight 
of the goal of service.16 
The decentralization argument is 
based on the theory that use of a collec-
tion is directly related to access to itY 
That is, ease of use is as important as 
access. Proponents of decentralization 
argue that because the sheer bulk of the 
collection is distributed throughout sev-
eral branch libraries, a closer librarian-
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user relationship can develop. The li-
brarian would become a subject matter 
specialist who could deal more effi-
ciently with the unique problems of a 
. particular discipline. Discussing the 
huge collection at Harvard University, 
Douglas Bryant argued that even utiliz-
ing a . branch of one million was more 
convenient than using a general collec-
tion of seven million.18 
The decentralization argument is 
based on the theory that use of a 
collection is directly related to 
access to it. 
Advocates of decentralization also be-
lieve that branch libraries result in a 
closer librarian-faculty relationship, 
which leads to greater faculty support of 
the library. When faculty members be-
lieve they have a stake in the growth and 
development of the collection, they are 
more likely to provide support than if 
they view the library as one great and 
distant monolith. This support helps de-
velop greater endowments. Cooperation 
between librarians and faculty benefits 
the librarians' mission to disseminate in-
formation to users. Teaching faculty be-
lieve that in a departmental arrangement 
they have greater input into book selection 
and acquisition, which, in turn, provides 
a more effective system of collection de-
velopment.19 
Other advantages of decentralization, 
as discussed by Snunith Shoham in 1982, 
include a flexible loan policy designed to 
meet the needs of the department, more 
personal attention from the staff, more 
direct service to a particular group, more 
collection responsiveness to users, and 
speedier searches.20 In general, a decen-
tralized structure, ideally, would re-
spond more directly to the needs of the 
users. Because this is the goal of the li-
brary in general, decentralization, sup-
porters argue, necessarily would be the 
preferred arrangement. 
Generally, older and larger libraries 
are more apt to be decentralized.21 Rob-
ert R. Walsh believes there are two main 
causes for this fact: The sheer bulk of the 
346 College & Research Vbraries 
collection necessitates some kind of de-
centralized plan, and small offices or lab-
oratories adding to their collections 
often create small libraries. If the main 
library has room to expand physically, 
branches can be avoided, but this is often 
not possible. When funds are available, 
branch libraries seem to be the logical 
solution for the problem of space and the 
needs of a growing library clientele.22 
Many other points of debate exist. Pro-
ponents · of decentralization hold that 
separation of the library from the labora-
tories and the classrooms is not cost ef-
fective. It is not efficient to have highly 
paid faculty members walking between 
their classrooms or laboratories and a 
distant central library when all their ma-
terials could be close at hand.23 In addi-
tion, decentralizationists postulate that 
collection development improves when 
subject specialists do the choosing. De-
partmental libraries foster a feeling of 
pride among both faculty and librarians. 
A centralized library will often overlook 
problems on which a specialist-oriented 
library would focus; a decentralized sys-
tem can arrange hours of service, refer-
ence hours, circulation, reserve readings, 
and all other services to meet the unique 
needs of the department. By concentrat-
ing on service, a departmental library 
becomes more valuable to the patron 
than the service provided at a general 
reference desk. 24 
Branch library proponents dismiss the 
issue of interrelation of subject areas. 
They believe that little overlapping of 
subject materials exists and that only an 
occasional nondepartmental user would 
have any need for the departmental li-
brary. The final argument for decentral-
ization involves the location of the library 
within the university community. Propo-
nents of the branch system stipulate that 
libraries placed close to classrooms bet-
ter link instruction and research, inspir-
ing scholars and allowing students to 
identify with their specialities.25 At 
larger schools with graduate and profes-
sional departments emphasizing re-
search, branch libraries provide better, 
more direct service with little increase in 
cost.26 Shoham dismisses the notion that 
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branch libraries increase cost because of 
duplication of materials and staff. He 
argues that these costs would be incurred 
in increased service in the main library. 
Space would still have to be found and 
personnel hired to meet the needs of the 
university.27 Shoham also concludes that 
users prefer accessibility to the greater 
completeness of the collection. 
In summary, the proponents of a de-
centralized library system consider ease 
of access and a perception of greater ser-
vice to the user as the primary reasons 
for branch libraries. The problems of ad-
ministration, while recognized, are con-
sidered secondary to the basic goal of 
providing service. Among the major pro-
ponents of such a system are faculty 
members, who view branch libraries as 
a means of perpetuating their influence 
in library administration. Because their 
concern is not library administration, 
they consider it of lesser importance; use 
and service are the main goals of the 
library, in their view. Branch libraries are 
an entrenched institution on the cam-
puses of large research universities. The 
possibility of these branch libraries vol-
untarily giving up their local power is 
remote. 
CENTRALIZATION 
In 1986, Robert A. Seal stated that "for 
the most part, the history of branch li-
braries in the twentieth century has been 
an effort by librarians to centralize facil-
ities and materials." 28 The early litera-
ture notes major problems concerning a 
decentralized library pattern. In 1929, 
Mary Venn, a reference librarian at Ober-
lin College, observed that the interests 
of departments were so closely allied 
that duplication was necessary.29 Venn 
felt that centralization is necessary to 
care for books more economically and 
efficiently, to provide safety from fire 
and theft, and to promote inter-
departmentalism.30 Efficiency through 
uniform catalog and classification sys-
tems outweighs any gain from a decen-
tralized system. Thomas D. Watts of the 
University of Texas attacked the branch 
library concept as leading to a "fraction-
alization" of knowledge.31 He saw 
branch libraries as being inconvenient 
because users would have to go to many 
different locations. In addition, particu-
lar collections would become isolated 
from the rest of the library, making them 
almost inaccessible. Watts also discussed 
the additional costs in staffing, security, 
and collection development, and he ar-
gued that a decentralized system hinders 
communications between departments. 
He concluded that the existence of branch 
libraries results in loyalty of librarians to 
a given branch instead of to the univer-
sity library as a whole. Each department 
would desire its own branch library, 
which would destroy the notion of unity 
of knowledge.32 
Centralization is necessary to care 
for books more economically and 
efficiently, to provide safety from 
fire and theft, and to promote 
interdepartmentalism. 
The major advantages of a centralized 
system are administrative. It is generally 
agreed that departmental libraries are an 
administrative nightmare. Problems of 
control, coordination, and communica-
tion are massive.33 University librarians 
have always been opposed to seminar 
libraries, but did nothing about them 
until the situation became so critical that 
it required action. The immediate prob-
lem was the cost of duplicating the col-
lection.34 Departmental libraries seemed 
to operate without regard to administra-
tive costs. Centralization of manage-
ment produces economies of time and 
money and provides more convenience 
to the greatest number of users. 35 Louis 
Ibbotson recognized the trend toward 
centralization as early as 1925, when he 
stated that greater control was needed to 
facilitate efficient administration and to 
avoid duplication.36 The early arguments 
for a centralized system-efficiency, cost, 
and security-are still central and unas-
sailable. N. Orwin Rush, director of the 
library at Aorida State University, ob-
served in 1962 that if more money were 
spent on operating departmentallibrar-
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ies, less would be available for acquiring 
more books.37 He found eight important 
disadvantages of a decentralized sys-
tem. In his opinion, separate collections 
waste time, cause administrative prob-
lems, duplicate materials, increase costs, 
result in less effective service, complicate 
security problems, affect hours of ser-
vice, and retard interdisciplinary study.38 
Any advantages gained through depart-
mental libraries, such as greater conve-
nience and access for the researcher, cannot 
overcome these eight disadvantages, Rush 
contended. The ad verse effects decen-
tralization would have on the general uni-
versity patron and to interdisciplinary 
studies far outweigh any possible ad-
vantages.39 
Robert Miller identified seven consid-
erations in the debate regarding central-
ization, concluding that in at least four 
of the categories-cost, interrelation-
ship, efficiency, and educational signifi-
cance-a centralized system was clearly 
preferable. Cost seems the most obvious 
factor; a centralized system avoids the 
problem of duplicating materials, either 
through multiple purchase or through 
copying. Also, one main building com-
bines staff, uses staff more efficiently, or 
reduces staff where necessary. There is 
no need for a separate catalog, a reserve 
desk, a reference desk, and other techni-
cal services for each branch library.40 Over-
all, a central library provides greater 
accessibility to the entire collection, not 
only for users, but for staff, creating bet-
ter service and a more standardized sys-
tem. Standard hours of service, circulation 
regulations, reference services, and inter-
library loan are but a few of the benefits 
of a centralized system. Also, materials 
are more secure if they are all in one 
location. 41 
Two of Miller's considerations-in-
terrelation of subject field and educa-
tional significance-are closely akin. He 
believed that a centralized collection en-
hances use by patrons in diverse aca-
demic fields. While patrons would not 
walk to a different library to use a de-
partmental collection, they are more apt 
to do so if it is convenient to the rest of 
the collection. Miller also stated that a 
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centralized library provides a common 
meeting ground for all students and fac-
ulty, helping create a feeling of fellow-
ship and a unity of knowledge, which 
are cornerstones of a university commu-
nity. A centralized structure shows that 
the university administration considers 
the library a major part of the academic 
apparatus in which scholars from all dis-
ciplines can converge and communicate. 
As Miller observed, "The day of the nar-
row man must soon be over .... A central 
library serves to remind us of the miracle 
of print and its social importance in 
higher education." 42 Miller concluded 
that centralization is the only choice for 
a small college-decentralization would 
only cause headaches. For a large uni-
versity with an accent on research, de-
centralization is possible, but only as 
local conditions warrant and as the bud-
get allows. 43 . 
DISCUSSION 
The arguments on both sides of the 
decentralization debate have remained 
constant throughout this century. The 
fundamental argument is one of control: 
Who will control the library-the librar-
ians or the faculty? In many instances, 
the branch library has become little more 
than a relic of a system of librarianship 
that may have had meaning in the aca-
demic community of the nineteenth cen-
tury, but serves little purpose now. 
Because they thought departmental li-
braries would be difficult to abolish, the 
board of directors of the Association of 
College and Research Libraries (ACRL) 
issued eight guidelines in 1975 to be 
used in determining the need for a 
branch library: 
1. Mission of the parent institution 
2. Campus geography 
3. Enrollment patterns 
4. Space requirements 
5. Financial conditions 
6. Instructional techniques 
7. User expectations and demands 
8. External pressures.44 
The ACRL board believed that an anal-
ysis of the need for a branch library 
should consider the requirements of the 
branch's primary clientele, as well as the 
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entire academic community. The analy-
sis should compare any possible benefits 
of a branch library with the current li-
brary situation. The comparative analy-
sis must then be viewed in light of the 
philosophy and mission statement of the 
library.45 Any branch library must fit into 
the larger framework, objectives, and 
programs of the university. 
The ACRL guidelines included four 
general principles that should be consid-
ered in all cases: 
1. Responsibility for the management 
of all libraries rests with the library 
administration. Services are best 
when centralized. 
2. The staff of the branches should 
report to the main library adminis-
tration (not the departmental fac-
ulty). 
3. The goals and objectives of the 
branch should be clear and up-
dated as needed. 
4. All branches should have an oper-
ating manual that delineates their 
raison d' etre.46 
The ACRL directors concluded that a 
branch library exists solely for the bene-
fit of the users. The quality of the branch 
depends on its responsiveness to the 
needs of the community it serves. Once 
this responsiveness becomes question-
able, so does the reason for having a 
branch library. 
Divisional libraries are a possible so-
lution to the controversy. This plan 
would consolidate departmental librar-
ies into three interdisciplinary libraries: 
science, humanities, and social science. 
The consolidation would allow for a de-
gree of interdisciplinary study and 
would ease the administrative burden of 
smaller libraries because technical ser-
vices and administration would remain 
centralized. As early as 1942, Lawrence 
Thompson observed that a subject-ori-
ented library system would solve many 
of the problems of the departmental sys-
tem.47 While this plan encountered much 
criticism from faculty unwilling to relin-
quish any influence in the administration 
of the library, many librarians believe that 
the divisional plan will eventually replace 
the departmental system.48 
In 1986, William E. McGrath provided 
a quantitative study of the centralization 
debate. He created five distinct disciplin-
ary clusters based on circulation of ma-
terials in one discipline by users in 
another. These clusters included: hu-
manities and arts, social sciences, life sci-
ences, engineering, mathematics and 
science, and business and quantitative.49 
McGrath stated, "As a compromise be-
tween complete centralization ... and com-
plete decentralization ... it makes sense 
to consider derived clusters."50 The clus-
ter system puts departments into logical 
groups, and the clusters themselves re-
flect familiar relationships among de-
partments. McGrath argued that if a 
central library is outgrowing its main 
building and some sort of divisional 
scheme is necessary, this quantitative 
clustering could provide a guideline for 
such divisions. He concluded that 
whether the administrative decision is to 
centralize or decentralize, the decision 
can be more realistically supported by an 
analytical understanding of the collec-
tion, its components, and how these 
components relate to each other. 51 
The literature thoroughly discusses 
the advantages and disadvantages of de-
centralization. For the past century, both 
sides in the debate have presented the 
same arguments, and some basic axioms 
have emerged. For instance, rising costs 
in library service are fundamental in de-
termining if and to what extent decen-
tralizati<?n of the library is feasible. In 
times of plenty, the decentralization ar-
gument is ascendent. But with shrinking 
budgets, the value of cost duplication for 
the sake of access becomes dubious. 
Overall, library administration is en-
hanced with a centralized system. Only 
in this way can library services be stan-
dardized to best serve the entire library 
community, with special privileges af-
forded to no specific group. 
Clearly, the trend in academic libraries 
today is towards greater centralization, 
not only from a cost and administrative 
view, but from the perspective of a holis-
tic university community. The literature 
has shown that no one department can 
provide for the intellectual research 
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needs of a large university. If the library 
is to emerge as the citadel of knowledge, 
it must be united to serve the widely 
divergent components of the academic 
community. Branch libraries serve only 
to perpetuate a concept that, while valu-
able in the nineteenth century to provide 
needed resources to scholars, has lost 
much of its reason for being. 
Any branch library must fit into the 
larger framework, objectives, and 
programs of the university. 
In the age of instant access to a 
library's holdings through an online cat-
alog, a user's need for physical closeness 
to the collection is greatly diminished. In 
fact, Hugh Atkinson stated that "both 
the administrative attitude and tech-
niques and the technology have changed 
so radically that the arguments about 
centralization and decentralization may 
have been rendered moot by the passage 
of time." 52 The new question for librari-
ans is fast becoming not where informa-
tion is located, but how quickly can the 
patron receive it. Not only are branches 
of a single university united by a single 
online catalog, but nationwide holdings 
can be tapped through systems like 
OCLC. According to Anne Woodsworth, 
"At last the tools seem to be available to 
dispel the isolation of collections, allevi-
ate inconvenience to users, and provide 
faster communication among disciplines 
of knowledge." 53 · 
The current online catalog unites the 
various locations and disciplines of a 
large campus. The recently activated 
Buffalo Information System Online 
(BISON) on the campus of the State Uni-
versity of New York-Buffalo is a case in 
point. SUNY -Buffalo has two campuses 
approximately five miles apart with nu-
merous branch libraries. Before BISON, 
the only union catalog was in the main 
library building. People on one campus 
could not easily access materials on the 
other. BISON has changed that. It pro-
vides access, with holdings and circula-
tion information, to books, periodicals, 
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government documents, microforms, 
and other library materials in all of the 
SUNY libraries. BISON will provide 
dial-up access from users' homes or 
other locations and access to CD-ROM 
collections. 
The new question for librarians is 
fast becoming not where information 
is located, but how quickly can the 
patron receive it. 
The future of library organization is, 
by necessity, tied to current and future 
technologies. Irene Hoadley stipulates 
that "existing facilities need to be re-
viewed both in terms of current use and 
of use · in a more technological environ-
ment." 54 She believes that consolidation 
of departmental libraries into larger dis-
cipline-oriented libraries would make 
better use of space, staff, and resources. 55 
Current technology will not end the 
need for departmental libraries. They 
will continue to exist because distance 
and other local conditions warrant it; 
however, they will no longer be isolated 
or independent from the larger library 
system. Experience has shown that mod-
ern technology will not remain modern 
very long. By the year 2000, revolution-
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ary changes in library organization will 
be possible. Librarians must be ready to 
embrace them. 
The advocates on both sides of the 
decentralization argument agree that 
their main goal is to provide better ser-
vice to the university community. Local 
conditions more than anything else will 
dictate the nature and organizational 
scheme of the library. The mission of the 
library, as reflective of the whole univer-
sity, must be to continue its function as 
the repository and disseminator of 
knowledge on a free- and open-access 
basis. Whichever plan best serves that 
mission should and must be employed. 
More than fifty years ago, Louis Ibbot-
son summed up this debate: 
The measure of the library's success 
will be gauged by the quality of the 
books selected; the degree of accessi-
bility offered to the undergraduate, 
graduate and professor; and the 
amount of judgment and personality 
employed in the offering. If there are 
hindering rules and regulations or 
physical obstacles, let them be modi-
fied; if there are prejudices, may they 
be overcome; that the university li-
brary, whether physically disunited or 
centralized, may be used and thought 
of as an intellectual unity.56 
His words retain their relevance. 
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The Focus Group Interview: 
A Method for Assessing Users' 
Evaluation of Library Service 
Richard Widdows, Tia A. Hensler, 
and Marlaya H. Wyncott 
This is the age of customer service, and those involved with the provision of 
customer service are finding the focus group interview to be an efficient 
technique for assessing quality of service. This paper explains the rationale and 
method of the focus group interview and demonstrates how focus group inter-
views were used to gauge student-user opinions of service quality in Purdue 
University's library system. The relationship of this qualitative research tech-
nique to quantitative techniques is discussed. 
ualitative research techniques 
are increasingly being used in 
the so~ial scienc.es eit~er as. al-
terna hves to or m conJunction 
with quantitative techniques. 1 As Rader 
Hayes has argued, qualitative and quan-
titative techniques are not mutually ex-
clusive, but fall along a continuum.2 In 
particular, qualitative techniques can 
often be used to collect information that 
may not emerge from a more traditional 
quantitative procedure. 
Focus group interviews are a qualita-
tive research technique involving re-
peated interviews with small groups of 
eight to twelve people with the intent of 
identifying the key concerns or wishes of 
the groups.3 Through one to two hours 
of in-depth probing by a group modera-
tor, key perceptions or attitudes of the 
groups become apparent. Usually, to 
compare key issues and beliefs between 
groups, investigators conduct more than 
one focus group. 
Focus group interviews have strengths 
and weaknesses not found in quantitative 
research techniques. Benefits include the 
fact that participants tend to give candid 
information, that the technique is fairly 
inexpensive, and that the whole proce-
dure can be carried out quickly.4 The 
major weakness of focus group research 
is that data obtained from focus groups 
cannot be easily generalized to the larger 
population. For this reason, it is often 
better to use focus groups either as a 
complement to other studies or to obtain 
insights that can be tested and used in 
further work. Focus groups are particu-
larly useful when interpreting results of 
previously obtained quantitative data, 
as demonstrated in the present study.5 
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Research conducted with focus group 
interviews has been used in a number of 
industries and disciplines. Marketers, the 
primary users of this technique, have uti-
lized focus groups to provide consumer 
information for use in creating and pro-
moting products . and in gauging 
consumers' attitudes and behavior.6 Re-
cent marketing studies have even used 
the technique in the development of 
marketing strategies.7 Focus groups are 
employed by virtually every major ad-
vertising agency, so that many advertis-
ing campaigns are based on results from 
focus group analysis.8 
Although most extensively used by 
marketers, focus group research has been 
carried out by psychotherapists and 
counselors, community developers, con-
sumer affairs professionals, small busi-
nesses, and lawyers, among others.9-13 
Focus group research also has been used 
in a variety of ways in college and research 
libraries. Focus group interviews with 
users of new technology, such as search 
assistance software and CD-ROM, have 
enabled library staff to evaluate the tech-
nology and come up with new ideas on 
how to use it.14 These interviews were used 
in combination with questionnaires to as-
sess novice end-users' skills in conducting 
searches. Through the interviews, users 
were able to express their levels of confi-
dence with search mechanics and thereby 
provide guidelines for end-user trainingY 
Karen Markey described the benefits of 
combining focus group interviews with 
quantitative analysis in a series of reports 
concerning online public access cata-
logues. Focus group interviews supple-
mented surveys by providing information 
on users' favorable and unfavorable expe-
riences with the system.16 
Focus group interviews have often in-
volved library professionals themselves, 
as well as end users. Findings of inter-
views with librarians can be compared 
to those of interviews with end users in 
the evaluation of new technology. For 
instance, special interviews of library staff 
at one newspaper library uncovered the 
staff's perception of technology's role in 
newspaper production.17 Book publishers 
have used librarian focus groups to learn 
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about how books are ordered and to so-
licit advice in product development.18 
Experience with focus group inter-
views in the library has shown them to 
be an excellent technique for determin-
ing users' expectations of a library, for 
evaluating the performance of the li-
brary, and for identifying areas of user 
satisfaction and dissatisfaction. Focus 
groups can be designed to obtain and 
compare expectations and evaluations 
of different users, such as faculty and 
students. Results from focus group work 
can also help identify and isolate a range 
of research questions to be tested 
through more quantitative methods or 
can provide in-depth exploration of the 
results of quantitative work. 
Focus group research also has been 
used in a variety of ways in college 
and research libraries. 
This paper looks at the role of focus 
groups as a customer service technique for 
college and research libraries. The paper 
shows how focus group research can be 
used to evaluate the quality of services of-
fered by libraries. Finally, the paper details 
the steps involved in conducting focus 
group interviews and illustrates the use of 
the technique by describing a recent focus 
group study of student users of library 
facilities at Purdue University. 
METHODS 
Practitioners have identified three 
phases, or steps, of focus group inter-
view research. Phase one involves pre-
liminary preparation for conducting the 
interviews; phase two comprises the in-
terviews themselves; and phase three in-
volves analysis of the information 
collected during the interviews.19 The 
methods adopted for this study of a college 
and research library illustrate how to im-
plement the three phases to evaluate li-
brary services. 
Phase One: Preliminaries 
According to Thomas L. Greenbaum, 
researchers need to address four ele-
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ments in phase one of a focus group 
study: the research goals, the population 
to be sampled, the script for the inter-
views, and the site at which the inter-
views will take place.20 
The research goal of the study pre-
sented here was to clarify and expand 
information on students' opinions of li-
brary service quality through a quantita-
tive research tooP1 That is, the focus 
group research was conducted to sup-
plement a questionnaire sent to univer-
sity faculty and student users. The 
quantitative survey had solicited infor-
mation on users' reasons for and pat-
terns of library use; users' attitudes 
about the quality of the collection, li-
brary instruction, and the physical facil-
ities; and users' desires regarding future 
services. While there had been an at-
tempt to elicit comments on quality of 
service through open-ended questions, 
the information provided was not de-
tailed enough to support planning-
hence the current study. 
Purdue University's library commit-
tee determined the population from 
which the focus groups would be drawn. 
The attitudes of student users were the 
primary concern. Another consideration 
was that the library system is decentral-
ized, and evidence suggested that cer-
tain classes of student users, namely 
liberal arts majors and science majors, 
might differ in their evaluations of qual-
ity of service. Accordingly, four focus 
group interviews were designed, with 
two groups drawn from users of the hu-
manities library and two from users of 
the life sciences library. The population 
was further subdivided into two groups: 
undergraduate and graduate students. 
While the survey design was adhered 
to in part, some overlap of membership 
occurred when students attended on the 
"wrong" night and because posted no-
tices and newspaper advertisements 
caused random recruitment. The survey 
found that almost all users frequented 
more than one library, and comments 
made during sessions often concerned 
libraries other than the two studied. As 
a result, the moderators allowed com-
ment on any library, with the stipulation 
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that students preface their remarks with 
the name of the library at issue. 
The third element in phase one of 
focus group research consists of devel-
oping a script for the discussions. The 
script should help the group moderator 
facilitate the discussions and provide 
continuity among groups, yet not be so 
rigid as to channel discussion. The goals 
of the research determine the content of 
the script, with the aid of whatever in-
sight is available from prior research and 
pilot studies. 
The script of the study presented here 
covered three quality-of-service areas 
that had emerged as significant to stu-
dents in the open-ended questions of the 
quantitative survey and in a trial focus 
group consisting of student users of one 
of the satellite libraries on campus. The 
areas were: convenience (location, hours); 
physical facilities and atmosphere (access 
to computers, quality of the collection, 
copying machines, reserves, noise, space, 
the lighting); and staff (competence, pro-
fessionalism, courtesy, student help). Ini-
tial "warm-up" questions asked "What 
one thing most bothers you about the 
library system?" and "What do you like 
most about the library system?" The dis-
cussion closed with the question "What 
changes would you make to the library 
system?" 
The fourth element of phase one is site 
selection, which affects the ease of con-
ducting focus groups. Rooms should be 
large enough for participants, the mod-
erator, and any assistants. Tables or 
chairs must be situated informally. Most 
focus group interviews are audio taped, 
requiring the availability of convenient 
electrical outlets. If possible, sessions are 
video taped from behind a two-way mir-
ror. Additional observers are permitted 
only if an observation room exists. In this 
study, researchers were able to make use 
of consumer research facilities at the uni-
versity. 
Group recruitment is another factor 
researchers need to address. Recruiting 
participants is difficult because they 
usually have to give up their leisure time 
to attend. It is helpful if some induce-
ment to participate, such as a cash pay-
ment or door prize, can be offered. For 
this study, group members were re-
cruited through posted notices at the li-
braries and through in-class solicitation. 
Funds for an inducement to attend were 
not available for the study, but fortu-
nately were not necessary. 
Phase Two: Interviews 
Part of the uniqueness of focus group 
research is the potential for group inter-
action-something that cannot happen 
in individual surveys or interviews. A 
danger associated with this, however, is 
biased results . Some individuals may 
dominate discussion in the groups, and 
others may remain silent.22 Skilled mod-
erators who have had experience deal-
ing with different personality types are 
needed to facilitate communication among 
group members. Indeed, success of the 
sessions depends significantly on the 
skill of the group moderator. 
For focus groups to be successful, the 
moderator must be experienced in estab-
lishing rapport, structuring rules, and 
setting objectives clearly to all partici-
pants. A skilled moderator should pro-
voke intense discussion among members, 
as well as summarize the group's re-
sponses to determine the extent of agree-
ment.23 In the present study, a faculty 
member who had considerable experi-
ence conducting focus group interviews 
moderated the first two focus groups. 
Graduate students, one of whom had 
experience with focus groups, con-
ducted the third and fourth sessions. The 
graduate students were assistant moder-
ators in the initial two group meetings. 
Each session was audio taped, with a 
backup tape available. The first trial 
group was also video taped. Assistant 
moderators were present to take notes 
on the responses of participants. 
Phase Three: Analysis 
The analysis of focus group data re-
quires that audio tapes of each session be 
transcribed and that comments be or-
ganized by topic and edited in sequen-
tial order until broad themes emerge. By 
this method, the researcher looks for 
trends or topics that are congruent 
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among groups and ignores "rare event" 
data. 24 The researcher often performs 
statistical analyses on data, such as con-
tent analysis and frequency counts.25 Be-
cause the current study supplemented a 
quantitative study, statistical interpreta-
tion of results was not a priority. And 
based on the data collected, the analysts 
thought that sufficient focus had ap-
peared after the four groups and that 
additional sessions would be superflu-
ous. This is consistent with the experi-
ence of focus groups in marketing. An 
interpretation of results now follows, 
demonstrating the kinds of information 
obtainable through focus group re-
search. 
RESULTS 
Perhaps the major theme to emerge 
from the focus groups, one that had not 
been evident in responses to open-ended 
questions on the quantitative survey, 
was that student users had two levels of 
concern: long-term concerns and current 
systems concerns. Long-term concerns 
refer to the kind of library system that 
students would like to see in the future, 
while intermediate-term concerns refer 
to things that would make the current 
library system more convenient and 
user-friendly. 
Part of the uniqueness of focus group 
research is the potential for group 
interaction. 
The major long-term issue, which all 
groups focused on, was centralization. 
Purdue's present library system consists 
of multiple satellite libraries throughout 
the university campus. A dichotomy ex-
isted among the students about how 
they would like the system to change in 
the future and how this related to their 
service needs. The two groups consisting 
largely of humanities students tended to 
favor more centralization, whereas the 
groups largely from the sciences fa-
vored a decentralized system. 
Those who favored centralization gen-
erally gave as their reason that, under 
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the current system, they. had to make 
multiple trips to find the materials they 
needed. The desirability of being able to 
do all of this work in one library was a 
key consideration. One group favoring 
the idea of one big library also urged the 
retention of smaller decentralized librar-
ies housing frequently consulted materi-
als. The two groups favoring decen-
tralization stated that they liked to do all 
of their work in one place close to their 
"home" academic department. Atten-
tion was drawn to the esprit de corps 
among those who frequented the same 
library. 
As stated above, the script for the 
focus groups covered three areas: conve-
nience, physical environment, and staff-
ing. However, focus group discussions 
covered a wider range of student con-
cerns with the current system. Primary 
areas of focus included the collection, 
hours of operation, the physical environ-
ment, the staff, copying machines, and 
computer referencing. 
All four focus groups agreed that the 
library collection needed to be improved, 
though emphasis differed by type of stu-
dent. Graduate students were more con-
cerned with the journal collection-in 
particular, with foreign journals-than 
with books. Availability of the collection 
was an issue of concern among all four 
groups. Some students observed that 
pages or entire articles were missing 
from volumes or journals. All groups 
expressed a desire for better access to 
materials on reserve and quicker reshelv-
ing of material. 
Comments about the physical envi-
ronment tended to be location specific 
and, therefore, of interest to the individ-
ual libraries. One library was singled 
out for its comfortable chairs, another for 
its noise, and another for its high temper-
atures. Other problems mentioned in-
cluded graffiti, poor lighting, and lack of 
individual study rooms. Of general con-
cern, given the satellite system, was lack 
of uniformity in hours of operation and 
shelving policies among libraries. 
Groups universally agreed that the 
professional staff were excellent. All 
users appreciated their helpfulness, and 
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one group worried that they worked too 
hard. Students were not quite so enthu-
siastic about student helpers, citing in-
adequate knowledge as the reason for 
their dissatisfaction, but were still posi-
tive about them. 
As frequently happens in focus group 
research, issues that were not part of 
the original script, but that were 
clearly regarded as important by the 
group members, emerged. 
Each of the four focus groups men-
tioned problems and frustrations with 
making copies throughout the library 
system. The main criticism was that not 
enough copiers were available to stu-
dents. Group members discussed what 
machines they liked and what locations 
needed more copiers. Students fre-
quently complained about long lines. 
Three of the four groups mentioned the 
lack of change machines and the desire 
to acquire copy cards at each satellite. . 
As frequently happens in focus group 
research, issues that were not part of the 
original script, but that were clearly re-
garded as important by the group mem-
bers, emerged. ~ndeed, one technique of 
focus group research is to keep the script 
flexible enough that if an unsuspected 
issue emerges in one of the early groups, 
it can be incorporated into discussion in 
the succeeding groups to confirm or 
deny its significance. 
In the present study, two such issues 
emerged. The focus group moderators 
were able to incorporate the newly dis-
covered topics into the script and to pro-
vide useful information to the libraries 
as a result of the ensuing discussion. The 
first issue concerned a computerized ref-
erence system that had recently been in-
stalled at the university. In general, 
response to the system was positive, al-
though some disagreement occurred 
about its · user-friendliness. All groups 
asked for more terminals and desired 
"free" online searches. 
The second topic addressed how stu-
dents learned to use the libraries. The 
topic emerged in the first focus group 
under the auspices of the question 
"What bothers you most about the li-
braries?" and the theme was developed 
in subsequent groups. The feeling was 
that current levels of instruction on li-
brary use are inadequate. Few students 
had received any instruction through 
their class.es. Some had participated in a 
self-guided audio tour and found it 
"O.K. as far as it goes." Most were self-
taught or asked individual librarians for 
help. Out of the discussion came a gen-
eral plea for integrating use of library 
resources with classroom work. 
CONCLUSION 
Focus group interviewing is a method 
of qualitative research that has proven 
useful in many disciplines. The present 
study utilized focus group interviews to 
determine student user perceptions and 
attitudes regarding a segmented univer-
sity library system. Although the results 
are specific to the library system under 
study, they were presented here as an 
example of the kind of information that 
can be obtained by use of this research 
technique. 
Analysis showed two levels of con-
cern among student users. Long-term is-
sues focused on whether the system 
should be centralized. Issues concerning 
the current system focused on .practical 
aspects of quality of library service, such 
as the state of the collection, the compe-
tency of the staff, and the availability of 
copy machines. In addition to evaluating 
current services, the groups came up 
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with many recommendations as to how 
the services might be improved. Some of 
these recommendations have already 
been put into practice and others are 
under discussion. 
In the course of the focus group re-
search, students identified two areas that 
they thought were important to quality of 
service, but that had not been included 
in the original script. These areas were a 
computerized catalog and the integra-
tion of instruction on library use into 
classes. The emergence of areas of con-
cern not identified a priori is an antici-
pated benefit of focus group research. 
As stated above, the focus group inter-
views were intended to supplement a 
questionnaire survey. While the survey 
had gone a long way toward evaluating 
student attitudes toward library service, 
the use of scaled responses to set ques-
tions had necessarily limited the results 
to frequencies or rankings over predeter-
mined items. Open-ended questions 
were used to elaborate on what were 
thought in advance to be key issues, but 
few respondents took the time to write 
answers to these questions, and those 
answers that were received tended to be 
terse and lacking in informational con-
tent. As a result, the qualitative informa-
tion discussed above truly represented a 
supplement to the surveys. Overall, this 
focus group study demonstrates the po-
tential benefits of this qualitative re-
search technique to librarians who want 
and need to know how their services are 
being received and to administrators 
who are responsible for the libraries. 
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Search Characteristics and 
the Effects of Experience on 
End Users of PaperChase 
Natalie Schoch King 
Transaction logs of 100 end users of PaperChase at the University of Michigan 
were examined in order to describe the use of various search features and to 
determine the effects of search experience on the use of search features. A large 
number of searchers used a variety of important MEDLINE search features. 
Although advanced searchers showed a significant increase in the use of some 
features as they gained experience, these increases were not large, and experi-
ence seemed to have little effect on searcher utilization of most features. 
nterest in the searching of bib-
liographic databases by non-
librarians and noninforrnation 
specialists has soared in recent 
years. Currently, library users and other 
information seekers are being encour-
aged to satisfy their own information 
needs directly through the use of a vari-
ety of information retrieval systems. 
These end-user systems are available 
through online and optical disk technol-
ogies and permit access to numerous in-
formation resources. 
It has long been recognized in the field 
of medicine that rapid and convenient 
access to current information is critically 
important. In the 1950s and 1960s, the 
National Library of Medicine (NLM) de-
veloped an automated information re-
trieval system called MEDLARS (MEDical 
Literature Analysis and Retrieval Sys-
tem) to facilitate information provision 
to health care professionals. Currently, 
MEDLARS contains more than 30 
databases of medical and related litera-
ture. The largest and most popular of the 
MEDLARS databases is MEDLINE, 
which contains more than six million ref-
erences to the biomedical fiterature from 
more than 4,000 journals in English and 
foreign languages. The print Index Medi-
cus is a subset of MEDLINE. 
With the rise in interest of end-user 
searching and the need for health care 
professionals to obtain timely informa-
tion, it is not surprising that a variety of 
end-user searching systems for provid-
ing access to MEDLARS databases has 
been developed.1 One such system that 
provides access to MEDLINE is an online 
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information service called PaperChase. 
Developed by physicians at Beth Israel 
Hospital in Boston, PaperChase was de-
signed to be used with minimal or no 
training. A menu interface guides users 
through searches, and the program pro-
vides specific suggestions for improving 
the search. Descriptions and a review of 
PaperChase are available; however, 
studies of use, user behavior, and user 
satisfaction are scarce.2.3 Gary L. Horo-
witz and Howard L. Bleich report that 
PaperChase users at Beth Israel Hospit"' 1 
were generally satisfied with the ~ j ..., • .::.m 
and that many staff members were repeat 
users.4 Other studies of PaperChase pri-
marily have been comparisons between 
PaperChase and other user-friendly sys-
tems providing access to MEDLINE.5 
At the University of Michigan, MED-
LINE searching using PaperChase has 
been available to all members of the univer-
sity free of personal charges since January 
1989. Use of the system, called UM-MED-
LINE, has been tremendous, with thou-
sands of staff and students registered for its 
use. This study was an attempt to examine 
UM-MEDLINE use and to provide further 
insights into end users and their searching 
behaviors. It seemed particularly interest-
ing to study the users of this system because 
PaperChase is extremely user-friendly and 
was designed to require little or no training 
to use. Although this study was confined to 
users of a particular end-user system in a 
single environment, it was hoped that the 
findings might shed some light on end-user 
behavior in general. 
PURPOSE OF THE STUDY 
The purpose of this study was two-
fold. The first purpose was to examine 
transaction logs of a selected group of 
UM-MEDLINE searchers and to de-
scribe quantitatively some characteristics 
of their searches. The second purpose was 
to determine whether experience with the 
system causes changes in searching charac-
teristics. Horowitz and Bleich postulated 
that users employ more sophisticated 
search techniques as they gained experience 
with the PaperChase system.6 It was, there-
fore, of interest to know whether repeated 
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use of the system resulted in increased 
use of various search features. 
END-USER STUDIES-
A REVIEW OF METHODS 
Various methods have been used to 
study end users and the usefulness of end-
user searching. Questionnaires and inter-
views have been used extensively to 
determine user satisfaction and to glean 
descriptive data about how users operate 
the systems? However, growing evidence 
in the literature on end-user searching 
suggests that users often express satis-
faction with searches even if they do not 
obtain particularly good results. 8 An-
other technique employed in end user 
studies has been to ask users to compare 
results of searches performed by novice 
searchers with those of searches by expe-
rienced librarian searchers.9 Simply ob-
serving the activities of end users has 
also been employed.10 The case study 
method has been used to study search-
ing behaviors of librarian searchers;11 
however, this method has not yet been 
applied to the study of end users. Trans-
action log analysis is also used to study 
end users. 
A number of use studies of Online Pub-
lic Access Catalogs (OPACs) have used the 
technique of transaction log analyses Y In 
addition, a few studies of users of online 
and CD-ROM bibliographic databases 
exist. For example, Naomi Miller and her 
colleagues examined search statements 
from Compact Cambridge MEDLINE (a 
CD-ROM product) and identified errors 
in the use of the system.13 Transaction 
logs of users of GRATEFUL MED, 
NLM's end-user system for access to the 
MEDLARS databases, were recently 
used to study search characteristics.14 
Winifred Sewell and Sandra Teitelbaum 
performed an exhaustive study of trans-
action logs of online database users over 
eleven yearsY This study used transac-
tion log analysis, questionnaires, and 
follow-up interviews to investigate the 
searching behavior of pathologists and 
pharmacists using NLM databases. 
Both Thomas A. Peters and Mitchell A. 
Cahan discuss the advantages and dis-
advantages of transaction log analysis as 
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a method for studying end users. 16 Ad-
vantages include that these studies are 
relatively cheap, they provide insights 
for librarians into patron problems so 
that better training can be provided, and 
they can supply information leading to 
better system design. In addition, users' 
attitudes do not affect the results as they 
can in questionnaires and interviews. The 
primary disadvantage of studying end 
users through transaction logs is that user 
intentions and satisfaction are not re-
corded on the logs. In addition, database 
producers do not generally intend for 
transaction logs to be used for extensive 
research; thus, information is often miss-
ing or incomplete. · 
METHODS 
Selection of Users and 
User Anonymity 
A random sample of 50 house officers 
(physicians in residency training pro-
grams) and 50 medical students who had 
been searching UM-MEDLINE for ap-
proximately six months (from mid-May to 
mid-November 1989) was chosen. These 
two groups were selected because they 
were identifiable on the PaperChase tapes 
and because they are among the groups 
for which PaperChase was designed. 17 
The reason these individuals were se-
lected was to determine whether experi-
ence with the system improved effectiveness 
of searching. The author originally thought 
that searches performed in the first month 
could be compared to searches per-
formed in the last month in order to 
determine the effect of experience on 
searching. However, as will be seen 
later, the number of searches performed 
proved a more useful measure of experi-
ence than the length of time the users 
had been searching. 
To ensure anonymity, the author re-
moved the subjects' names and social se-
curity numbers from the printed logs 
and numbered the subjects sequentially. 
Subsequent analyses used only these 
numbers. This procedure was approved 
by the Human Subject Review Board of 
the School of Education at the University 
of Michigan. 
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Descriptive and Operational Definitions 
The following is a list of the terminol-
ogy used to describe transaction logs 
and a description of how each variable 
was measured. An example of a typical 
transaction log can be found in table 1. 
New or Old Searches. One of the fea-
tures available to PaperChase users is 
the option to return to an old search. 
PaperChase saves users' searches for up 
to six months. Old searches (i.e., searches 
displayed after the initial search was 
performed) were identifiable because all 
searches carry a unique identifier num-
ber. Because little new information was 
available from old searches, only the first 
occurrence of a search (i.e., a "new" 
search) was analyzed. 
It has long been recognized in the 
field of medicine that rapid and con-
venient access to current information 
is critically important. 
Statements. The number of state-
ments for each search was counted as a 
crude estimation of search complexity. 
The search in table 1 has 19 statements. 
Displays. Values given for the number 
of records displayed represent the total 
number of items displayed in the new 
search. However, these figures do not 
necessarily represent the total number of . 
records displayed for that search be-
cause additional records were often dis-
played in subsequent returns to an old 
search. Only the records displayed in the 
first session of the search were counted, 
however, and no attempt was made to 
determine whether more records were 
displayed in old searches. 
Print. Although the transaction logs 
provide figures for the number of rec-
ords selected to be printed, no analysis 
of this variable was performed for the 
following reasons. Throughout the time 
covered by this study, printers were 
often unavailable in the hospital; thus, a 
majority of house officers and students 
did not print any records. In addition, 
even when printers were available, search-
ers commonly used the "print screen" op-
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TABLE 1 
TRANSACTION LOG 
List Description (Search Number 701) 
A ARTHRITIS,RHEUMATOID <MeSH> 
B ARTHRITIS, ... 
c METHOTREXATE <MeSH> 
D ENGLISH 
E REVIEW <MeSH> 
F 1985 ... 90 
G *ON A&C&D&E&F 
H ARTHRITIS,RHEUMATOID /MX 
METHOTREXATE /MX 
METHOTREXATE I AE 
K *ON'A&B 
L ANTI-INFLAMMATORY AGENTS, 
NON-STEROIDAL 
M *SUMCL 
N ANN INTERN MED 
0 ABSTRACT ONLINE 
p CHILD, PRESCHOOL <MeSH> 
Q *ON D&E&F&H&I&N&O&P 
R *ONG&N 
s TREATMENT 
tion or simply sat with pencil and paper 
jotting down citations. Thus, the transac-
tion log record of citations selected for 
printing underestimates the number of 
citations found to be relevant. 
Boolean Operators. The number of each 
Boolean operator-AND, OR, NOT -was 
counted for each search analyzed. The 
AND operation is accomplished by se-
lecting an option from the PaperChase 
main options menu and is identifiable on 
the logs (see table 1, statements G, Q, and 
R). 
Several means of performing an OR 
operation exist in PaperChase. The 
searcher can select an option from the 
main options menu, and this can be iden-
tified in the transaction logs (see table 1, 
statement M). The searcher can also pool 
search terms by selecting a number of 
items from a list, which produces a 
search statement followed by 11 • • • 11 (see 
table 1, statement B). It is important to 
Seconds REFS Display Print 
0 28805 0 0 
0 37069 0 0 
0 12153 0 0 
0 4375452 0 0 
0 280096 0 0 
·o 1673113 0 0 
0 40 9 6 
0 20453 0 0 
0 5101 0 0 
0 1878 0 0 
0 30000 0 0 
0 3919 0 0 
0 16072 0 0 
0 11665 0 0 
0 2270739 0 0 
0 283255 0 0 
0 0 0 0 
0 2 2 2 
0 239703 0 0 
note that PaperChase truncates single 
subject terms that have more characters 
than can be displayed in a single line and 
that these truncated terms are also fol-
lowed by 11 • •• II The investigator could not 
distinguish between truncated single sub-
ject terms and lists of pooled terms; there-
fore, all lists ending with 11 • • • 11 were 
counted as OR operations. Truncation of 
single terms appeared to occur infre-
quently, but the OR category described 
in this study may be somewhat inflated. 
In addition, certain subject terms are fol-
lowed by ALL, indicating that the use of 
that term will include a number of re-
lated subject terms. All of these methods 
for pooling terms and references were 
counted in the OR category. 
The NOT operation was performed in 
only one search and was not analyzed 
further. The PaperChase options menu 
lacks a separate option for performing 
the NOT operation, although it can be 
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accomplished by selecting the AND op-
tion and placing a minus sign (hyphen) 
between the letters of the lists to be com-
bined (see table 1, statement K). 
MeSH and Title Words. It was possi-
ble to determine which subject terms 
were Medical Subject Headings (MeSH), 
the controlled vocabulary terms used by 
NLM in producing MEDLINE (terms fol-
lowed by <MeSH>; see table 1, statements 
A and C), and which were title words 
(terms without trailing notation; see table 
1, statement S). Only the occurrence of a 
MeSH term or a title word was counted. 
Collecting categorical data seemed rea-
sonable given that the study was at-
tempting to analyze the users' awareness 
of certain system features. 
Limit Categories. Searchers could re-
duce the number of records obtained or 
"limit" a search by year of publication, 
review articles, human age categories, 
topical subheadings, language, articles 
from a particular journal, or articles with 
an abstract online. Table 1 displays the 
appearance of the various limit catego-
ries on the transaction logs. 
A searcher can access these features in 
a variety of ways. The searcher can use 
the limit feature without any assistance 
from the system. For example, a user 
may use subheadings (part of the con-
trolled vocabulary) by entering a MeSH 
term followed by a forward slash(/) and 
the two-letter abbreviation for the sub-
heading. However, the user need not re-
member these conventions because 
PaperChase prompts the user to select a 
limit feature in many cases. For instance, 
when displaying a long list from a single 
MeSH term search statement, PaperChase 
suggests appropriate subheadings to 
narrow the search. Similarly, displaying 
a long list will result in a prompt to select 
options such as limiting to review arti-
cles only or articles with an online ab-
stract only. In addition, simply typing 
the word limit at "LOOK FOR," the 
prompt to enter a query, provides a list 
of limiting features from which users can 
choose. PaperChase will also prompt the 
searcher to use a limit feature when a 
word entered at "LOOK FOR" is known 
to be related to a limit feature (e.g., a user 
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entering the word pediatric is asked to 
select an age category). 
When a limit feature appears on the 
transaction log, there is no way to tell 
which method was used to enter it. Was 
the user aware of the feature? Did the 
user know how to enter the term in the 
proper format, or did PaperChase prompt 
the user to limit the search? However, use 
of these features is important for effective 
MEDLINE searching, and the occurrence 
of these features in the searches indicates 
use of important searching techniques. 
Thus, as with MeSH terms and title 
words, the occurrence per search of these 
features was recorded. 
Descriptive Study 
This portion of the study provided de-
scriptive data on the use of UM-MED-
LINE by house officers and medical 
students and determined whether differ-
ences in search performance existed be-
tween the two groups. The results of this 
analysis assisted in determining the ap-
propriateness of pooling user group data 
for subsequent analyses. 
A random sample of three new searches 
was selected from the logs of each of the 
100 individual searchers (n=300). The num-
ber of total, new, and old searches was 
determined for each searcher. In addition, 
transaction log analysis as described above 
was performed for each variable in each of 
the searches. The number of searches per-
formed, statements created, records dis-
played, and Boolean operators used was 
compared among user groups using a one-
way analysis of variance (ANOVA). The 
categorical data (MeSH, title word, and 
limiters) were analyzed by calculating 
proportions and by performing a two-by-
two contingency table analysis. A signifi-
cance level of .05 was used throughout 
the study. 
Effect of Experience on 
Search Performance 
This portion of the study was performed 
to determine whether experience in-
creases searchers' abilities to utilize any 
of the PaperChase searching features 
more effectively. Because of high vari-
ability in their overall use of UM-MED-
LINE, the 100 subjects were assigned to 
one of three experience groups: (1) be-
ginner-those who had performed ten 
or fewer searches during the course of 
the study (n=38); (2) intermediate-
those who had performed between 11 
and 20 searches (n=41); and (3) ad-
vanced-those who had performed 
more than 20 searches (n=21). 
In order to determine whether greater 
use of PaperChase affected search per-
formance, first (experience level 1) and 
last (experience level 2) searches per-
formed by users within each experience 
group were selected. Therefore, a check 
of experience could be performed within 
and between groups. For intermediate 
and advanced searchers, the first five 
searches and the last five searches for 
each individual were selected. For be-
ginners, the number of searches per-
formed was divided by two, and the 
quotient was the number of searches se-
lected. In cases of an odd number of 
searches, the median search was elimi-
nated. 
Using paired t-tests, the author corn-
pared mean number of searches per-
formed, statements created, records 
displayed, and Boolean operators used 
between experience levels within a 
group. Between-group differences were 
analyzed with a one-way ANOVA, fol-
lowed by multiple range tests (Duncan, 
Tukey, and least square means). The cat-
egorical data were analyzed using a log 
linear model for three-way categorical 
analysis. Additionally, a two-way AN OVA 
compared mean number of all limiters 
used between and within groups. Statisti-
cal analyses were performed using SAS. 
RESULTS 
Descriptive Study 
Searching for articles according to 
subject was the most frequently used 
mode of searching. Seventy-five percent 
of searches performed by medical stu-
dents and 84% of searches performed by 
house officers were searches by subject 
alone. An additional10% of medical stu-
dent searches and 9.3% of house officer 
searches were performed using a cornbi-
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nation of subject and author. Searches for 
articles by author(s) were performed in 
14.7% of medical student searches and 
6.7% of house officer searches. 
Medical students performed an aver-
age of 25.3±17.3 total and 14.1±10.8 new 
searches while house officers performed 
approximately 25.5±21.3 total and 
17.4±14.7 new searches during the study. 
Thus, during the six months of the study, 
users in both groups searched UM-MED-
LINE infrequently, averaging approxi-
mately two new searches per month. The 
number of each type of search varied 
widely, and no significant differences were 
found between house officers and medical 
students in any category. 
Medical students performed searches 
with an average of nine statements and 
displayed an average of approximately 
45 records. House officers averaged ap-
proximately eight statements per search 
and displayed approximately 47 re-
cords. The number of statements used 
varied widely, and the ANOVA showed 
no significant differences between med-
ical students and house officers in this 
variable. The number of records dis-
played also showed great variability 
ranging from zero to 449 records dis-
played in one session. No significant dif-
ference between medical students and 
house officers was detected in the num-
ber of records displayed. 
The AND operator was used on aver-
age 3.5±3.9 times per medical student 
search and 3.3±3.2 times per search per-
formed by house officers. The OR oper-
ator was used less frequently, 0.6±1.1 
times per medical student search and 
0.4±0.9 times per house officer search. 
AN OVA showed that the two groups did 
not differ significantly in the use of ei-
ther opera tor. 
Table 2 compares the percentage of 
medical student searches and house of-
ficer searches containing the remaining 
search features. A two by two contin-
gency table analysis of the raw data 
showed no significant differences be-
tween medical students and house offi-
cers in any category. While searching by 
MeSH headings was common, it is note 
worthy that over one-third of the searches 
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TABLE2 
COMPARISON OF CHARACTERISTICS OF SEARCHES 
PERFORMED BY MEDICAL STUDENTS (N=150 SEARCHES) 
AND HOUSE OFFICERS (N=150 SEARCHES). 
Percentage of Searches* 
Search Feature Medical Student Searches House Officer Searches 
MeSH 
Title Word 
Year 
Review 
Age 
Subheadings 
English 
Journal Title 
Abstract Online 
82.7 
36.0 
28.7 
18.7 
9.3 
18.7 
10.7 
6.7 
4.7 
93.3 
35.3 
25.3 
19.3 
8.7 
20.7 
16.0 
4.6 
5.3 
*Values represent the percentage of searches containing an occurrence of the variable. Two by two 
contingency table analyses indicate no significant differences between medical students and 
house officers in any category. 
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FIGURE 1 
Percentage of searchers using various PaperChase search features 
for both groups used title words for sub-
ject searching. Further, the limit features 
"year," "review," "subheadings," or "En-
glish language" were each used in over 
10% of the searches. 
Figure 1 shows the percentage of indi-
vidual searchers in each group using the 
search features presented in table 2 and 
each of the Boolean operators. Every 
searcher used the AND operator and 
nearly 90% of the searchers in both groups 
used the OR operator. One hundred per-
cent of the searchers in both groups used 
MeSH terms but, clearly, title words 
were also heavily used (by more than 
90% of the users). Users seemed to be 
remarkably aware of several limit fea-
tures, with more than 80% of both 
groups using the limit feature "year," 
nearly 56% of medical students and 68% 
of house officers using "review articles," 
56% of medical students and 80% of 
•. 
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TABLE3 
WITHIN GROUP COMPARISONS OF SEARCH VARIABLES 
USED IN EARLY AND LATER SEARCHES* 
Group Variable t-value p 
Beginner statement 0.87 0.391 
display 1.25 0.218 
AND 0.99 0.327 
OR -1.47 0.150 
Intermediate statement -1.95 0.058 
display 0.57 0.575 
AND -2.06 0.046 
OR -0.68 0.499 
Advanced statement -0.68 0.505 
display 0.47 0.643 
AND 0.36 0.723 
OR -0.71 0.484 
*Paired t-test comparisons for variables used in early searches (experience level 1) compared to 
later searches (experience level2) within each group. Significant p values (p<O.OS) indicate 
difference is significantly different from zero. 
TABLE4 
BETWEEN GROUP COMPARISONS OF SEARCH VARIABLES 
USED IN EARLY AND LATER SEARCHES * 
Variable F-value p 
statement 1.80 0.171 
display 0.56 0.571 
AND 2.09 0.130 
OR 0.17 0.848 
* ANOVA indicates no significant differences between early and later searches (experience levell 
and 2) for the four search variables between groups. Multiple range tests (Duncan, Tukey, and 
Least Square Means) also indicate no significant differences between groups. 
house officers using "su.bheadings," and 
approximately 40% of both groups using 
the limit feature "English language." 
Effect of Experience on 
Search Performance 
Table 3 shows the results of paired t-
tests comparing experience levels (early 
searches [level 1] versus later searches 
[level 2]) within each experience group 
(beginner, intermediate, advanced) for 
the number of statements entered, the 
number of records displayed, and the 
number of Boolean operators (AND and 
OR) used. There were no significant dif-
ferences except that the use of the AND 
opera tor decreased significantly in the 
intermediate group. The one-way AN-
OVAs for between-group comparisons 
of the differences between early and 
later searches indicated that there were 
also no significant differences between 
groups for any variable (see table 4). 
Table 5 shows the results of the log 
linear analysis for three-way categorical 
data. Only the limiters "language," "year," 
"review," and "subheadings" were ana-
lyzed separately because use of the other 
limiters was infrequent. The category 
"limiters" provides an analysis of the 
occurrence of any limiter at the experi-
ence levels. There were no significant 
differences with experience between and 
within groups, except for MeSH. The sig-
nificant interaction between group and 
experience level for MeSH indicates that 
there was an increase in the use of MeSH 
with experience for those in the advanced 
and beginner groups, but not the inter-
mediate group. The greatest increase in 
MeSH use with experience level oc-
curred in the advanced group. 
~----------------------------------------------------------------------------~ 
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TABLES 
COMPARISONS OF USE OF SEARCH VARIABLES 
BETWEEN GROUPS AND WITHIN GROUPS* 
Variable 
MeSH 
group 
explvl 
group*explvl 
Title Word 
group 
explvl 
group*explvl 
Language 
group 
explvl 
group*explvl 
Year 
group 
explvl 
group*explvl 
Review 
group 
explvl 
group*explvl 
Subheadings 
group 
explvl 
group*explvl 
Limiters 
group 
explvl 
group*explvl 
p 
2.66 0.265 
4.65 0.031 
10.17 0.006 
0.05 0.973 
0.001 0.975 
2.44 0.296 
3.04 0.219 
1.89 0.170 
2.22 0.329 
1.95 0.377 
2.63 0.105 
0.71 0.702 
1.51 0.470 
1.01 0.314 
2.98 0.225 
1.95 0.377 
0.86 0.314 
2.02 0.365 
0.48 0.785 
1.61 0.205 
2.24 0.327 
*Results of comparisons between groups (group) and experience levels within groups (explvl), and 
for the interaction between groups and experience levels of search variables using the log linear 
model for three-way categorical data. 
Figure 2 compares the change in the 
mean number of all limiters used with 
experience. A two-way ANOVA indi-
cated that there was a significant interac-
tion between group and experience level 
(p=.019), and the least square means 
comparison showed that the only signif-
icant difference in experience level was 
in the advanced group (p=.03). 
DISCUSSION 
Descriptive Study 
Not surprisingly, the majority of 
searches were performed to find infor-
mation about a subject. Studies of other 
end-user systems for searching MED-
LINE have reported similar findings. For 
example, Sewell and Teitelbaum reported 
that 13.5% of the searches in their study of 
end-user searching ofNLM databases were 
performed for information about an au-
thor, while the remainder of the searches 
looked for information about a subject.18 
Similarly, Naomi C. Broering observed 
that less than 5% of the searches in 
miniMEDLINE were for articles by an au-
thor.19 Likewise, Ann B. Hubble found that 
approximately 70% of the users of 
MELVYL-MEDLINE at UCLA were 
searching for information on a subject.20 
The infrequent use of UM-MEDLINE 
was somewhat surprising (on average, 
approximately two new searches were 
performed per month per individual). 
As noted previously, the sample of indi-
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BEG 
Change in the mean number of limiters used between experience levels for each 
experience group · 
viduals chosen for this study was origi-
nally based on the amount of time that 
users had been working with the system 
because the author believed this to be a 
valid measure of experience. The analy-
sis of system use, however, showed that 
38% of users had performed ten or fewer 
new searches (beginners) and that 41% 
had performed between 11 and 20 new 
searches over the six-month period (in-
termediate). For this reason, the research 
design was changed, and the number of 
new searches performed substituted as 
the factor in determining user experi-
ence. 
Other researchers have observed similar 
infrequent use of bibliographic databases. 
For example, J.D. Montgomery, in a study 
of scientists' use of DIALOG at the Proctor 
and Gamble Company, observed that, in 
the nine-month period following a train-
ing session, a sample of 32 researchers had 
conducted a total of 34 searches and that 
approximately half of the researchers ·had 
not conducted any searches.21 In a study 
of users of a CD-ROM version of MEDL-
INE, Ans Bleeker and her colleagues 
found that nearly 50% of the respon-
dents to a survey performed searches 
less frequently than once per month.ll 
Similarly, a study conducted at the Uni-
versity of Michigan on users of Compact 
Cambridge MEDLINE (a CD-ROM 
product) found that more than 60% of 
the respondents to a survey claimed to 
search the system once per month or less 
frequently. 23 The author believed that the 
use ofMEDLINE in this study would be 
higher than in studies of CD-ROM 
MEDLINE versions because of the con-
venience of remote access. In fact, 62% 
(the sum of intermediate and advanced 
users) of UM-MEDLINE users per-
formed at least two searches per month, 
which is higher than it is in the CD-ROM 
studies and similar to the number of 
searches performed by physicians, 
house staff, and clinical clerks with un-
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limited access to GRATEFUL MED re-
ported by R. Brian Haynes and his col-
leagues.24 
Although these results indicate that 
use of the database was light even with 
unlimited free access to an online sys-
tem, this study was performed soon after 
UM-MEDLINE was made available on 
campus. The use trends may have 
changed as the university community 
became more familiar with the system. 
Horowitz et. al. observed that the num-
ber of users of PaperChase at Beth Israel 
Hospital performing five or more 
searches increased each year during a 
three-year study. 25 
Although the range of the number of 
statements used in each search was 
large, with the longest search containing 
46 statements, the average search need 
of the users in this study could appar-
ently be satisfied in fewer than ten state-
ments. Comparable numbers of statements 
in PaperChase searches have been reported 
elsewhere.26 In contrast, the majority of 
users of miniMEDLINE at Georgetown 
University Medical Center worked with 
single-subject searches.27 More than 90% of 
GRATEFUL MED users performed their 
searches in five lines or fewer.28 
Medical students and house officers 
displayed an average of 45 and 47 rec-
ords per session, respectively. These val-
ues are comparable to those reported in 
earlier studies of PaperChase users.29 
However, the wide range of references 
displayed (from 0 to 449) indicates tre-
mendous variability in the number of 
records that users are willing to display. 
Stephen E. Wiberly and Robert Allen 
Daugherty provide a useful review of 
the literature on the number of records 
that users of bibliographic retrieval sys-
tems and OPACS are willing to accept.30 
They conclude that users seem to prefer 
between 50 to 70 references from an on-
line search, while OPAC users seem to be 
satisfied with looking at fewer than 35 
OPAC postings. They also indicate that 
OPAC users can be quite persistent in 
scanning long lists of references, although 
no comparable information was provided 
for users of bibliographic retrieval sys-
tems. The results of the present study indi-
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cate that, while the average number of 
records displayed by UM-MEDLINE 
users falls near the 57 range discussed by 
Wiberly and Daugherty, at least some 
users are willing to display many more 
records. 
All users in this study used the AND 
operator in at least one search, with an 
average of approximately three times 
per search. Nearly 90% of UM-MED-
LINE users used OR, but used it less 
frequently (less than once per search on 
average). Similar reports of the use of 
Boolean operators can be found in the 
literature on end-user searching. For ex-
ample, Sewell and Teitelbaum found 
that all users of NLM databases in their 
study used AND, but fewer than 50% 
used OR.31 Elaine Trzebiatowski found 
that 100% of BRS/ After Dark users used 
AND, but only 25% used OR.32 And in an 
analysis of Compact Cambridge MED-
LINE searches, Miller and her colleagues 
found that AND was used in 58% of 
search statements, while OR appeared in 
only two percent.33 
The substantially higher use of the OR 
operator in the present study, in contrast 
to its use in other studies, may be be-
cause the OR operation can be accom-
plished in several ways (as discussed in 
the methods section). Two of these meth-
ods-allowing users to choose a number 
of related terms to be included in one list 
and the <ALL> feature-are probably 
especially useful to users because nei-
ther requires the user to seek consciously 
an OR operation. 
A unique feature of PaperChase is that 
the program monitors searches and sug-
gests improvements to the user. The 
most frequent suggestion proposed to 
PaperChase users is that they conduct a 
search using a MeSH term rather than a 
title word.34 It is commonly accepted that 
searching by MeSH terms usually results 
in greater success than searching by key-
word; other MEDLINE studies suggest 
that failure to use MeSH terms is a com-
mon search problem.35 That over 80% of 
searches by medical students and house 
officers contained MeSH terms and that 
100% of individuals in both groups 
searched by MeSH terms in at least one 
of the searches analyzed suggest that 
PaperChase is effectively leading end 
users to MeSH terms. However, approx-
imately 35% of the searches included 
statements containing title words and 
more than 90% of the study subjects 
searched by title word in at least one of 
the selected searches. Therefore, users 
seem to be taking advantage of the abil-
ity to search for title words. To ascertain 
the true significance of title word search-
ing in this study is difficult because the 
author did not perform an analysis of 
search content. Possibly, title words 
were used by necessity because no suit-
able MeSH term existed, or perhaps a 
title word was used to limit a larger 
search. However, the transaction logs in-
dicate that searchers used title words 
when an appropriate MeSH heading or 
subheading was available. 
A unique feature of PaperChase is 
that the program monitors searches 
and suggests improvements to 
the user. 
Interestingly, approximately one-fifth 
of all searches employed subheadings, 
and more than 50% of the UM-MED-
LINE users in this study applied sub-
headings in at least one search. Sewell 
and Teitelbaum noted that subheadings 
are extremely useful in MEDLINE 
searching but that end users have diffi-
culty remembering and finding these 
subheadings when needed.36 That such 
a large number of UM-MEDLINE 
searchers in this study used this feature 
indicates that PaperChase is probably 
helping searchers use this important 
MEDLINE search feature. No compara-
ble figures for the use of subheadings by 
end users of other MEDLINE access sys-
tems could be found, although Sewell 
and Teitelbaum reported that failure to 
use subheadings by NLM database end 
users may have been among the most 
costly of the errors made.37 Additionally, 
the many reports of end users' failure to 
employ MeSH implies that the use of 
subheadings in these systems is also 
likely to be quite low. 
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Similarly, PaperChase seems to be 
guiding users effectively toward other 
limiting features, such as "year of publi-
cation," "review articles," and "articles 
written in English." The only compara-
ble figures found for the use of these 
features in MEDLINE are from a study 
of GRATEFUL MED users, which found 
that approximately eight percent of 
1,310 searches were limited to review 
articles, while approximately 23% of 
these searches were limited to English. 38 
UM-MEDLINE users in this study made 
greater use of the review article feature, 
but less frequent use of the ability to limit 
searches to English-language articles only. 
The less frequent use of limiting by En-
glish may be attributable to PaperChase 
display techniques, which show first 118 
English-language journals in Abridged 
Index Medicus, a subset of Index Medicus. 
This may decrease the need for users to 
limit by this feature. The current study 
did not analyze search content or at-
tempt to determine the purpose of the 
search. Possibly, the simple nature of 
many searches precluded the need for 
advanced limiting features. Likewise, 
features such as age or year of publica-
tion may have been unnecessary or un-
desirable in a particular query. 
Effect of Experience on 
Search Performance 
Only the advanced group showed a 
significant increase in use of MeSH 
terms with experience and an increase in 
overall use of limiters. Thus, users 
tended to increase their use of MeSH 
terms and become more sophisticated 
with limiters as they gained experience. 
The present study seems to support the 
earlier suggestion that users employ 
more sophisticated search techniques as 
they work with PaperChase.39 However, 
these tendencies to increase the use of cer-
tain features are not overwhelmingly large 
and, overall, experience seemed to have 
little effect on utilization of system fea-
tures. 
Other studies of end users suggest that 
use of search features varies with search-
ing experience. For example, Winifred 
Sewell and Alice Bevan observed that 
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relatively inexperienced end-user search:-
ers of NLM databases tended to perform 
simple searches without utilizing more 
sophisticated search features. 4° Carol H. 
Fenichel performed an extensive study 
of the effect of experience in searching 
the ERIC databaseY She found that 
those who searched ERIC a great deal 
tended to use more commands and de-
scriptors, to modify their searches more 
often, and to spend more time online. 
However, she also noted that there was 
no clear-cut pattern across the experi-
ence groups (similar to the results of this 
study). 
CONCLUSIONS 
The descriptive segment of this study 
shows that the UM-MEDLINE users ob-
served used a variety of features for per-
forming effective MEDLINE searches 
(i.e., MeSH terms and limiters). The in-
frequent use of these features in other 
MEDLINE end-user systems, coupled 
with the results of the present study, in-
dicates that PaperChase and its user-
friendly features are aiding searchers. 
Experience seemed to have little effect 
on searcher utilization of most features; 
however, the most experienced users 
tended to increase their use of a few 
search features. 
The present study does not analyze 
search content or search results. Casual 
observations of search contents indicate 
that searchers were making at least some 
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mistakes (e.g., searching for "bone mar-
row" as a MeSH term and "transplanta-
tion" as a title word rather than applying 
the "transplantation" subheading to the 
MeSH term). Similarly, conversations 
with users indicate that a lack of under-
standing of PaperChase mechanics may 
also be impairing results. For example, 
explanations of MeSH tree structures 
and the inability to explode (a feature 
that allows the searcher to input a broad 
term and include narrower terms in the 
MeSH hierarchy) have usually led to 
user surprise and concern. These find-
ings point to the importance of librarian 
searchers as trainers, consultants, and 
guides. The continued need for librari-
ans to assist these end users is particu-
larly noteworthy because PaperChase is 
considered to be extremely user-
friendly. 
Likewise, this study did not measure 
user satisfaction with PaperChase; a fol-
low-up study in this area would be inter-
esting. End users may be satisfied with 
searches even if they do not retrieve all 
or even a significant portion of the refer-
ences on a topic. On this point, librarians 
should consider the user and the use of 
the information. The information needs 
of medical students or house officers 
may be amenable to quick and possibly 
incomplete answers. The needs of other 
end users (e.g., researchers, grant seek-
ers, textbook writers, etc.) may be sub-
stantially greater. 
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Academic librarians, because of their education and abilities, deserve higher 
salaries, yet the disparity between the high requirements and low pay in the 
profession has not led to widespread pay equity campaigns. Research studies 
suggest a link beween the female majority in librarianship and women's lower 
sense of entitlement, leading to acceptance of the status quo. Librarians substi-
tute methods such as cognitive reevaluation and circumscribed comparisons for 
realistic confrontation with inequities. Instead, they should eliminate defensive 
barriers and work cooperatively for the rewards to which they are entitled. 
• 
hat group of new professionals 
is expected to have two or 
more degrees from approved 
institutions of higher educa-
tion, mastery of foreign languages, knowl-
edge of national standards, understanding 
of the latest technological developments, 
and ability in practical applications in the 
major subfields of their profession? Ac-
cording to some job advertisements, entry-
level librarians must meet the above 
criteria, as well as demonstrate ability to 
work with people, skill in oral and writ-
ten communication, and activity in pro-
fessional organizations. For tenure-track 
academic librarians, further promo-
tional requirements are added: teaching 
expertise, publication, campus service, 
committee membership in professional 
organizations, and perhaps continuing 
education. The requirements differ 
among institutions, but in all institutions 
they become more demanding as a li-
brarian progresses beyond entry level. 
It would be reasonable to expect that 
the pay in a profession that expects so 
much would be commensurate with the 
requirements, but this is definitely not 
the case. Only a few states have adopted 
minimum salaries as recommended by 
the American Library Association. Sala-
ries in Association of Research Libraries 
member libraries in 1989 started at 
$18,500, a salary lower than the pay in 
many male-dominated fields requiring 
only high school or trade school prepara-
tion.1 Groundsworker, parking attendant, 
and equipment technician are examples. 
The disparity between librarians' in-
creasingly demanding performance and 
their comparatively low monetary com-
pensation is startling. However, this dis-
parity is more often met with acceptance 
than with analysis leading to action. In 
this article, the author, observing that 
librarianship is composed mainly of 
women, proposes a new basis for analysis 
and action toward pay equity by applying 
to librarianship the findings of recent psy-
chological and management studies.2 
Some theorists studying pay equity 
have come to the conclusion that a major 
Janice J. Kirkland is Bibliographic Control Coordinator at California State University, Bakersfield, 
Bakersfield, California 93311. 
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disparity between the relative pay and 
the relative social prestige of an occupa-
tion may lead to feelings of deprivation 
and unrest.3 Clearly, such a disparity ex-
ists in librarianship, yet there does not 
seem to be universal unrest. Perhaps in 
spite of the demanding nature of its re-
sponsibilities, the profession's perceived 
status may not be high enough to bring 
about pay-prestige unrest. A second 
study suggests that academics, includ-
ing librarians, generally are little af-
fected by perceptions of pay equity and 
recommends further research on the 
question. 4 
The disparity between librarians' in-
creasingly demanding performance 
and their comparatively low mone-
tary compensation is startling. 
However, another possible reason ex-
ists for the lack of agitation over univer-
sal pay inequity among academic 
librarians, many of whom deal with low 
salaries by not dealing with them. Aca-
demic librarians may be using tech-
niques that eliminate the need to protest. 
Two such techniques are cognitive re-
evaluation and circumscribing the field 
for comparisons. What underlying cause 
could have made it necessary to adopt 
such coping attitudes? Because the ma-
jority of academic librarians are women, 
and because the men in the minority are 
socialized to a degree by the female ma-
jority, it is likely that women's self-image . 
is a cause for such attitudes, particularly 
with respect to esteem and entitlement. 
Research supports this contention. 
COGNITIVE REEVALUATION 
When a perceived pay inequity arouses 
dissatisfaction, workers do not always act 
directly to address and remove the ineq-
uity. Instead, they may substitute a cqgni-
tive response for a behavioral response 
and receive satisfaction entirely unre-
lated to redressing the inequity. They 
may do this when the inequity is not 
removable or when it is perceived as 
being unremovable. From the worker's 
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viewpoint, these are the same. Cognitive 
redefinition of the situation is a low-risk 
solution that is not costly in time or en-
ergy and that does not threaten job secu-
rity. 5 Monetary reward is only one of the 
satisfactions of employment. If pay is not 
satisfactory, workers may augment cog-
nitively the reward value of other as-
pects of the job, such as its physical 
environment ("the building is new and 
close to everything"), its contacts with 
colleagues ("this is such a friendly 
staff"), its social service value ("I became 
a librarian in order to help others"), or 
its intellectual fringe benefits ("the job 
gives me access to material for my own 
research"). Such reevaluation would not 
be harmful, except that it substitutes for 
and even prevents positive steps to rec-
tify the pay inequity. 
CIRCUMSCRIBING THE 
FIELD FOR COMPARISON 
A curious observer perusing Library 
Literature for the past five years for evi-
dence of active and visible pay equity 
campaigns in academic libraries would 
find limited information. The major head-
ings of "Classification and pay plans," 
"Job analysis," and "Salaries" identify 
only a handful of articles dealing with 
institutions in a few of the fifty states. 
The observer would have to agree with 
BrentS. Steel and Nicholas P. Lovrich, Jr., 
who identified a similar lack of activity 
among public employees in general: 
Given the objective evidence of a 
wage gap, and the active pursuit of the 
comparable worth principle in the 
courts and in federal and state legisla-
tive bodies, logic would seem to dic-
tate that rational, self-interested women 
must manifest attitudes reflecting a de-
sire to end inequitable compensation 
treatment. No such evidence is to be 
found, however. Quite to the contrary, 
there appears to be some evidence that 
women public servants are more satis-
fied with their lot than are their male 
counterparts!6 
Steel and Lovrich conclude that de-
cades of assertiveness training will be 
required to, counteract "norms of social 
resignation and compliance with au-
thority (even unjust authority)," which 
prevail in employment fields where 
women are in the majority. These norms 
have retained their efficacy because they 
are reinforced by frequent calls for pub-
lic employees to give sacrificial service 
and devotion to duty in the public inter-
est. Substitute for "public interest" the 
phrase "in the interest of the college or 
university and the students" and the de-
scription is also applicable to academic 
librarians. Because as the majority of the 
workers are women, they are already 
predisposed toward self-sacrifice by the 
traditional expectations of society at 
large. What is not often noticed, how-
ever, is the fact that the instructional fac-
ulty members, who are composed of 
two-thirds to three-quarters men, are not 
impeded in their dedication to the uni-
versity and the students by receiving 
considerably higher rates of pay than 
librarians. 
The satisfaction with lower pay that 
women often display may also be par-
tially attributed to their selection of other 
groups with which to compare their sal-
aries. Generally, women seem more 
likely to compare their pay with that of 
other women, and men to compare their 
pay with that of other men. Thus women 
academic librarians, finding themselves 
equal to or better paid than other women 
(academic librarians are better paid than 
public librarians, and public librarians 
are better paid than clerical workers or 
secretaries) have more tolerance for un-
derpayment than men.7 If librarians, in-
stead of using as their standard the salaries 
in depressed fields where women predom-
inate, compared their salaries with salaries 
in male-dominated academic fields where 
the master's degree is also the terminal 
degree-such as arts, athletics, and techni-
cal areas-their views might change. Cir-
cumscribed comparisons work against 
consciousness of pay inequities (the au-
thor will return to this point). 
ENTITLEMENT AND EQUITY 
Pamela K. Adelmann's investigation 
of the relationship between occupational 
characteristics, such as complexity and 
control and aspects of psychological 
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well-being, found that higher income 
was associated with lower vulnerability 
and, thus, with greater feelings of well-
being. However, higher income was 
more closely associated with happiness 
for men than it was for women.8 Because 
those in "women's" professions have 
usually found it difficult to achieve 
higher income, this result is not particu-
larly startling. Adelmann suggests that 
women may look for happiness in other 
roles, but does not indicate that they may 
do so because they have to. Women 
would be foolish to link happiness to 
high incomes they may never earn. 
Other research indicates that women do 
not feel as entitled to higher income.as do 
men. 
The concept of entitlement is closely 
linked with self-esteem. The idea that 
levels of self-esteem are affected by an 
individual's sense of entitlement is in-
creasingly recognized as a vital factor in 
many areas, including the education of 
minorities as well as the employment of 
women. Management literature in li-
brarianship recognizes that librarians 
belong to different races, but often seems 
to assume that they have no gender. For-
tunately, this literature is beginning to 
give more extensive coverage to the im-
portant issues of esteem and entitlement. 
A recent example is Rosie L. Albritton 
and Thomas W. Shaughnessy's Develop-
ing Leadership Skills: A Source Book for 
Librarians, which contains a section on 
women that discusses internal barriers, 
self-esteem, and self-concept.9 
An individual's high or low sense of 
entitlement may have some interesting 
effects on their actions. Brenda Major, 
Dan B. McFarlin, and Diana Gagnon 
conducted experiments in which men 
and women were allowed to set their 
own fair pay for performing identical 
tasks for a specified length of time. The 
men consistently paid themselves more.10 
From a total of $4 each, the subjects were 
asked to pay themselves what they con-
sidered fair for their work; no compari-
sons of what others had been paid were 
given. The women took an average of 
$1.95 for their · work, and the men took 
$3.18. This difference in pay was appar-
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ently unrelated to the fact that both the 
women and the men thought that their 
performances were good. 
Another experiment by Brenda Major 
verified the hypothesis that because 
women have less sense of personal enti-
tlement, they will work longer and work 
more for a set amount of pay than will 
men. The subjects were given $4 and 
were told to perform a somewhat boring 
task long enough to earn that amount. 
"As predicted, women worked signifi-
cantly longer, did more work, completed 
more correct work, and worked more 
efficiently than men, both when they 
thought their work was monitored and 
when they thought it was unmoni-
tored." 11 
Expanding on these earlier findings, 
Major's later experiments took the pro-
cess two steps further by having women 
and men select others with whom to 
compare their pay, and then rate their 
own satisfaction with what they had 
paid themselves. The women subjects 
compared themselves with other lowly 
paid women and rated themselves as 
satisfied with their low pay.12 Such a 
downward comparison strategy enables 
subjects to increase or maintain their 
feelings of well-being by avoiding un-
pleasant comparisons with those who 
are better paid. Thus, the use of circum-
scribed fields of comparison becomes an 
established method of psychological 
self-defense, which is consistent with 
women's feelings of low entitlement. 
In applying these findings to librarian-
ship, it is not necessary to assume that all 
women librarians suffer from feelings of 
low entitlement. Clearly, this is not the 
case because recent pay equity move-
ments exist in various academic libraries 
and library systems and because the ALA 
pay equity committee is pursuing a variety 
of strategies to improve salaries. However, 
it seems likely that many women aca-
demic librarians' feelings of low entitle-
ment have played a role in limiting the 
extent of pay equity movements. 
The fact that some people do not 
internalize societal gender roles and 
others internalize them only to a lim-
ited extent does not ... provide a basis 
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for predicting that behavioral sex dif-
ferences are typically minimal. It 
should be kept in mind that group 
averages representing the social 
attitudes and self-concepts of women 
and men do differ along gender-ste-
reotypic lines.13 
The question naturally arises as to 
why male librarians, who should 
have a higher sense of entitlement, 
are not leading pay equity campaigns 
in all libraries. 
For pay equity purposes, recognizing 
the likelihood that librarians as a group 
are influenced by lessened conscious-
ness of entitlement is the necessary first 
step toward correcting the lack of self-es-
teem. 
Because not all librarians are women, 
the question naturally arises as to why 
male librarians, who should have a 
higher sense of entitlement, are not lead-
ing pay equity campaigns in all libraries. 
Many men are indeed active in trying to 
improve salaries but, because it is statis-
tically more likely that men will reach 
the higher salaries found in library ad-
ministration, some of them may not feel 
permanently confined to the lower sala-
ries of the rank and file and, therefore, 
may have less impetus to correct the sit-
uation. Another possible reason for male 
inactivity might be called contagious or 
derivative low entitlement. It is not 
women alone, but those in "women's" 
professions, regardless of their gender, 
who may demonstrate a lower sense of ' 
entitlement. Labeling a field "feminine" 
may lower its perceived worth and, thus, 
affect the perceived personal entitlement 
of anyone working in the field; male 
librarians' negative self-perceptions 
probably indicate a low sense of entitle-
ment.14 
CONCLUSION 
The body of social and psychological 
research indicates that personal behav-
ior relating to what people earn and 
what people feel they should earn is ex-
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tremely complex and can include defen-
sive barriers erected by the low-paid 
against the recognition that they receive 
unfair social treatment. To remove or 
alter these barriers that enable librarians 
not only to work for less than they are 
worth, but to express satisfaction at the 
inequitable situation, could undoubt-
edly not be done without causing some 
psychological distress. This distress could 
be minimized by elevating librarians' self-
esteem and consciousness of entitlement 
through methods that are being devel-
oped in fields such as educational psychol-
ogy. Concerned library administrators and 
library organizations should consider in-
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eluding entitlement components in staff 
training, workshops, and conference 
programs.15 
The discomfort of losing the internal 
barriers that keep academic librarians 
from acknowledging pay inequity 
would be temporary, and strong reasons 
exist for leveling the barriers. They 
would be replaced · by the growth of 
skills and abilities necessary to mount 
pay equity campaigns, by "more respect 
and recognition for the value of library 
work," and by satisfaction at moving to-
gether toward the equitable higher sala-
ries to which academic librarians are 
truly entitled.16 
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Letters 
To the Editor: 
Thank you for publishing Christopher W. Nolan's article "The Lean Reference 
Collection: Improving Functionality through Selection and Weeding" in your January 
issue. It was just what I needed. 
We-there are five of us reference librarians here-started weeding our reference 
collection last fall. Our plan was that each of us would select two items per week for 
weeding, place those items, with explanatory notes, at the reference desk for review by 
the entire staff, and then submit the items to a weed vote at our weekly reference 
meeting · 
We began with much enthusiasm for the task and commitment to the plan. Alas, 
under the pressures of day-to-day obligations, some of us have allowed our enthusiasm 
to wane and our commitment to waiver. I, especially, who pushed weeding with an 
almost religious zeal, have not kept the faith of late. I have been too busy, you 
understand, with "more important" things. 
Reading Mr. Nolan's article, however, caused me to reflect upon who I am as a 
librarian and to remember just what it is that I am supposed to be doing. And now, I 
think I'd better get back to it! 
GREGORY L. ANDERSON 
Calvin T. Ryan Library, 
University of Nebraska-Kearney 
To the Editor: 
I noted with amazement and dismay journal price increases by three foreign publish-
ers (C&RL 3/91). If Pergamon Press is one of the three foreign publishers, libraries are 
responsible, in a way, for Pergamon's Robert Maxwell buying the New York Daily News. 
·How did society let commercial publishers become the "toll takers" for the transmis-
sion of scientific information? 
It may be naive, but isn't it possible to get foundation or government funding to 
establish U.S. noncommercial journals to compete in the marketplace? Many journal 
publishers appear to be reaping large profits in reporting research done, in good part, 
with taxpayers' funds. 
I find it ironic and outrageous that publishers that sell primarily to libraries seem 
extraordinarily profitable; Gale was sold some years ago for $64 million. Pergamon was 
sold recently to Elsvier for more than $700 million.* It appears from the sale price that 
Pergamon is obscenely profitable. To give some scale to this price, $700 million is 
estimated to be the total public library part of the U.S. trade book market. 
MARVIN H. SCILKEN 
Director, Orange (New Jersey) Public Library 
* I note from newspaper stories that Elsvier has purchased Pergamon for over $700 
million. 
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Tufte, Edward R. Envisioning Informa-
tion. Cheshire, Conn.: Graphics Pr., 
1990. 126p. $48 (ISBN 0-9613921-1-8). 
LC 90-166920. 
Tufte, Edward R. The Visual Display of 
Quantitative Information. Cheshire, 
Conn.: Graphics Pr., 1983. 197p. $36 
(ISBN 0-9613921-0-X). LC 83-156861. 
Envisioning Information is Edward R. 
Tufte's second book on information de-
sign. His 1983 Visual Display of Quantita-
tive Information is already a classic; the 
new book is sure to become one as well. 
Visual Display deals with statistical 
graphics, charts, maps, and tables, set-
ting forth principles for design and criti-
cism, applied to a rich variety of good and 
bad historical examples, and illustrated with 
new designs. Envisioning Information goes 
mtich further, covering visual displays of 
information of all kinds, from the Vietnam 
Veterans Memorial to railway timetables, 
electrocardiograms, guidebooks, scientific 
visualizations, maps, computer screens, 
dance notations, and much, much more. 
The two books complement each other, 
and both should be studied. The new 
work does not add much to the theory of 
the first, _but extends its range of applica-
tion-notably in the direction of color, 
which is treated rather grudgingly in the 
first book, but celebrated in the second: 
color used to label, to measure, to repre-
sent, as well as to enliven and decorate. 
(Envisioning Information is printed in six 
colors, except for the chapter on color, 
which is twelve colors on eleven-that 
is, twenty-three printing units.) The first 
book is about "the use of abstract, non-
representational pictures to show num-
. bers"; the new book is about ways of 
representing complex and multidimen-
sional information of any sort. Tufte says 
it is about the "escape from flatland," his 
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way of describing the attempt to repre-
sent the dynamic and ·multidimensional 
in two dimensions-the flat, static page. 
Tufte teaches statistics, political econ-
omy, and graphic design at Yale, but he 
can as well be called an information sci-
entist and these books contribute to in-
formation theory. Consider these to be 
works on alternatives to discourse. For 
many librarians and information scien-
tists, as for many cognitive scientists, the 
word is primary, the sentence (or its ab-
stract shadow, the proposition) is the 
basic unit of thought and communica-
tion, and discourse, connected strings of 
sentences, is the basic vehicle for reason-
ing and instruction. Graphics are merely 
illustrative or decorative, but not essen-
tial and not efficient. These books argue 
against such views. In the words of its 
author, Visual Display is about "how to 
communicate information through the 
simultaneous presentation of words, 
numbers, and pictures." It catalogs the 
basic structures for showing data: sen-
tences, text tables, tables, semigraphics, 
and graphics. Which is best for what 
purpose is one of the basic tactical prob-
lems of the information designer. For in-
stance, tables are often preferable to 
graphics and to prose for small data sets. 
But "often the most effective way to de-
scribe, explore, and summarize a set of 
numbers ... is to look at pictures of those 
numbers." 
Tufte will have nothing to do with the 
idea that simplification in the presenta-
tion of information is necessary to avoid 
information overload, boredom, or in-
comprehension. "What is to be sought in 
designs for the display of information is 
the clear portrayal of complexity." High 
information density, data-rich displays 
are what people want, and adding detail 
may often clarify. "We thrive in informa-
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tion-thick worlds because of our marvel-
ous and everyday capacities to select, 
edit, single out, structure, highlight, group, 
pair, merge, harmonize, synthesize, focus, 
organize, condense, reduce, boil down, 
choose, categorize, catalog, classify, refine, 
abstract, scan, look into .... Clutter and 
confusion are failures of design, not attri-
butes of information." Tufte's books are 
profound meditations on ways in which 
information can be envisioned, "in order 
to reason about, communicate, document, 
and preserve that knowledge." They are 
exhibits of, and reflections on, works of 
"cognitive art," beautiful works of useful 
information, works at the intersection of 
image, word, number, and art. 
Anyone involved in the design of in-
formation displays, from library hand-
outs to computer interfaces, should take 
time to study these books. But I would 
also put these books on the reading lists 
for library school courses in reference 
and bibliography (especially the evalua-
tion of reference works), collection de-
velopment, communication, cataloging, 
information retrieval theory, and infor-
mation systems design, and would rec-
ommend them to anyone seriously 
interested in any of those subjects, not just 
to clarify their ideas about what makes for 
good or bad visual displays of informa-
tion, but as instruments for thought about 
thought, communication, and information. 
These are source books, vivid demon-
strations of graphic power, that have the 
potential to change an individual's view 
of information: away from the view that 
discourse is primary and graphics are 
simply illustration, toward the view that 
discourse is often problematic and that 
methods for the graphic display of infor-
mation are for mariy purposes superior 
in the portrayal of density, complexity, 
and dimensionality. Tufte offers us deep 
considerations on the limits of discourse, 
with implications for how we think 
about communication and the storage 
and retrieval of information. 
Envisioning Information is, not at all in-
cidentally, irresistibly beautiful. It is 
cheap at its price. Both books must be in 
any decent academic library; many li-
brarians and information scientists will 
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insist on having their own copies as 
welL-Patrick Wilson, University of Cali-
fornia-Berkeley. 
Advances in Library Resource Sharing. 
Cargill, Jennifer, and Diane J. Graves, 
eds. V.l, Westport, Conn.: Meckler, 1990. 
238p. alk. paper, $55 per year (ISSN 
1052-262X; ISBN 0-88736-490-X). 
In one of the best essays in this book, 
Marsha Ra makes a credible case that 
"resource sharing as we now understand 
it will probably cease to exist." We almost 
certainly are looking at a paradigm shift in 
libraries. Whether "advances" -the opti-
mistic word used in the title of this col-
lection of essays-is the right word for 
this shift is profoundly uncertain. 
This is not a good book. It is cluttered 
with too many essays that were written 
without evident purpose. We do not 
need yet another account of the Center 
for Research Libraries, or an article on 
the economics of resource sharing that 
contains no economic analysis, or a set of 
unthoughtful reports on regional 
resource sharing, or a complaint about 
library services from a faculty person 
who is myopic, uninformed, and cranky. 
There is not much in this book to suggest 
that its compilers had a definable edito-
rial purpose (other than to produce a 
book) or took much care to create a vol-
ume of value and merit. The compilers 
promise an annual volume on resource 
sharing. Let us hope for other things. 
Amid this dross, there are some essays 
that merit attention. Richard M. Dough-
erty and Carol Hughes issue the now 
familiar call for libraries to shift their 
mission from owning information to 
providing access to it, to shift from deliv-
ering bibliographic units to delivering 
information, and to do this in ways that 
are speedy, convenient, and customized 
to the individual reader's needs. Marsha 
Ra picks up this theme and observes that 
electronic networks, uniform communi-
. cation standards, expert systems, and 
workstations will soon permit resource 
sharing with little direct involvement of 
librarians. Some of the transformations 
in authorship and publishing that elec-
tronic media will require, if we are to 
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avoid information chaos, are thought-
fully described by Bonnie Juergens and 
Gloriana St. Clair. 
And in one of the book's most useful 
chapters, Adrian W. and JulieS. Alexan-
der summarize the transformation of in-
tellectual property rights that may 
accompany the electronic dissemination of 
information. As the Alexanders make clear, 
the traditional business of libraries has 
been the distribution-at both circulation 
desks and interlibrary loan departments-
of copies of printed works. Digital and 
other dynamic media (such as recording 
tape) bring radical change to our notions 
of "distribution" and "copy." These 
changes have prompted many to observe 
that libraries are now in competition with 
other information providers and may not 
survive, except as museums for materials 
that predate the electronic age of informa-
tion distribution. 
Two observations might be offered on 
this vision of the future. The first is that 
someone will have to ensure continued 
access to printed information, and no 
one can do that better than librarians. 
Perhaps librarians should avoid pejora-
tive descriptions of this vital and endur-
ing function of libraries. We have other 
functions as well, one of the most funda-
mental of which is captured in the 
phrase "resource sharing." Ever since li-
braries began to function in the public 
interest about 250 years ago, their eco-
nomic and social function has been to 
enable users to share among themselves, 
rather than to own individually, the books, 
journals, and other materials they need. 
The question before the library profession 
now is not whether we embrace digital 
media (we have!), but whether we will 
continue to deliver the economic and 
social benefits of shared usage to our 
readers. Powerful technological and mar-
ketplace forces are arrayed against such 
service. 
Libraries will not "advance" by com-
peting with the for-profit sector on its 
own terms. Libraries, working in a trans-
formed environment, must instead find 
ways to preserve a different communal 
set of terms for information use that pro-
tects the individual economic benefits 
July 1991 
and the more general public interest that 
have so long been embedded in both 
copyright law and the profession of li-
brarianship._.:._Scott Bennett, Johns Hop-
kins University, Baltimore, Maryland. 
Pool, Ithiel de Sola. Technologies without 
Boundaries: On Telecommunications in a 
Global Age. Eli M. N oam, ed. Cambridge, 
Mass.: Harvard Univ. Pr., 1990. 283p. 
alk. paper, $27.50 (ISBN 0-674-87263-0). 
Ithiel de Sola Pool had a long and 
illustrious career as a political scientist 
and pioneer in the field of communica-
tions research. For thirty years, he was 
on the faculty of M.I.T., where he 
founded and headed both the political 
science department and the interdisci-
plinary Research Program on Communi-
cations Policy. H.e was a prolific writer, 
and his books consistently won acclaim. 
Even in the last two years of his life, he 
published some twenty articles and two 
books. One of these, Technologies of Free-
dom (1983), dealt with the social and po-
litical status of the media in the United 
States. A second volume was to deal with 
the same issue in the international realm. 
This manuscript, edited by Eli M. Noam 
of Columbia University, became Technol-
ogies without Boundaries. 
The extraordinary mental vigor and 
optimism that enabled Pool to continue 
working at an intense. pace after the onset 
of his illness are evident in this book, 
which Noam describes as "a specialist's 
book for generalists, and a generalist's 
book for specialists." Clearly written 
and passionately argued, Technologies 
without Boundaries is the final expression 
of Pool's missionary conviction that the 
new telecommunications and comput-
ing technology will have untold social, 
material, and political benefits, if only 
they remain free of government regula-
tion. To this battle against government 
encroachment, Pool brought an impres-
sive understanding of technology as 
well as a humanistic perspective and a 
close familiarity with social science re-
search in the field of communications. 
Technologies without Boundaries con-
tains a very good introduction to the 
technologies of telecommunications and 
their social and political histories. Pool 
also speculates about the ways in which 
telecommunications will free our lives 
geographically and professionally. Most 
of the book, however, is devoted to refut-
ing charges that global communications 
will destroy indigenous cultures, wreak 
havoc on the economies of the have-not 
nations, and imperil their security. In the 
1970s, these fears led both developing 
and developed nations to create idiosyn-
cratic standards and rates and to enact a 
spate of protectionist legislation control-
ling the importation of both hardware 
and information. In Pool's view, recent 
technological developments and social 
science research have proven all these 
concerns to be unfounded. The charge of 
cultural imperialism, he argues, is but a 
smokescreen for the more real economic 
fears of the business community and the 
political insecurity of those in power. 
Protectionism in economic and cultural 
matters betrays an elitist attitude on the 
part of Third World governments and 
their American supporters. Pool cites cur-
rent social science research that suggests 
that people do not passively absorb in-
formation fed to them, but rather reject 
unsought information not relevant to 
their lives (witness the birth-control 
campaign in India). Research also sup-
ports the notion that the flow of informa-
tion may at first be centralized in one 
area of the world, but then soon becomes 
diffused to other areas, which then de-
velop their own fields of expertise. 
On the economic front, Pool maintains 
that protectionism can only be self-de-
feating for developing countries. It is in 
their interest to adapt the inventions of 
large, well-capitalized countries for local 
use and leapfrog into the next stage of 
development. Pool also argues that global 
telecommunications no longer pose a 
threat to national security. The develop-
ment of minicomputers and intelligent ter-
minals should lay to rest the fears of 
governments wary of storing important 
and sensitive information abroad. 
In fact, the availability of various 
means of telecommunications makes it 
likely that, in the future, businesses and 
governments will employ a mix of cen-
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tralized and local data processing. 
Though data needing large storage facil-
ities and powerful processing may still 
have to be centralized or processed 
abroad-bibliographic data, for exam-
ple-local storage and manipulation of 
most data have become economically 
advantageous. It is in the political 
sphere, however, that global telecommu-
nications will have the most beneficial 
effect, because the development of inter-
active modes of communication makes 
possible the political participation of the 
citizenry inhabiting even the most re-
mote locations. 
Pool's vision of what telecommunica-
tions can do to humanize our environ-
ment, promote cultural diversity, and 
empowertheindividualisprovocativeand 
useful for information specialists to bear in 
mind. Yet how realistic is it? Even with 
desktop publishing and camcorders, can 
a small enterprise compete as a provider 
of information with large, well-funded 
news organizations? How valid is Pool's 
rejection of government regulation in 
any form? Can the marketplace be 
trusted as the only regulator of new tech-
nologies, especially when large telecom-
munications corporations already hold 
an unfair advantage? Pool's passionate 
belief in personal liberty and in the value 
of free access to information is inspiring, 
if not entirely convincing.-Eva M. 
Sartori, University of Nebraska-Lincoln. 
Computer Files and the Research Library. 
Gould, Constance C., ed. Mountain 
View, Calif.: Research Libraries Group, 
1990. 59p. 
An outgrowth of a 1989 Research Li-
braries Group (RLG) workshop on ma-
chine-readable data files, this booklet is 
intended to fill a need, in its editor's 
words, for "a succinct publication de-
scribing innovative approaches to col-
lecting, describing, and providing 
service for computer files in research li-
braries." The volume consists of four 
brief essays on specific aspects of com-
puter file management. Also included 
are the agenda and discussion summa-
ries from the RLG workshop, as well as 
an appendix presenting summary results 
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of the initial 1987 RLG Machine-Reada-
ble Data Files (MRDF) project, in which 
six RLG libraries developed model ap-
proaches for "collecting, controlling, and 
providing access to computer files." 
Margaret Johnson's essay, "Adding 
Computer Files to the Research Library: 
Issues in Collection Management and De-
velopment," begins with the truism that 
while computer files have grown in-
creasingly important as an information 
resource, librarians have not paid ade-
quate attention to organizing and con-
trolling access to such materials. If 
libraries are to maintain their centrality 
within the institutional "information in-
frastructure," librarians must take up 
this responsibility. The bulk of Johnson's 
essay is a concise but reasonably com-
prehensive consideration of the key fac-
ets of such an enterprise. These include 
understanding the complex and various 
nature of machine-readable data re-
sources; identifying and locating data 
files (she provides a brief but useful list 
of directories for this task); selecting ap-
propriate files (she reviews some basic 
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and commonsensical collection develop-
ment criteria that can be applied to com-
puter files); and coordinating and 
supporting data file access. 
In "Machine-Readable Texts in the Ac-
ademic Library: The Electronic Text Ser-
vice of Columbia University," Anita 
Lowry takes as her point of departure an 
exchange on the HUMANIST online dis-
cussion group about the ready availabil-
ity of primary texts in electronic form as 
a step toward making the library the 
"laboratory of the humanist." She ad-
dresses the challenges and questions fac-
ing librarians when they undertake 
provision and support of electronic texts 
for scholarly purposes beyond basic ref-
erence applications. Her essay includes 
an incisive consideration of the differ-
ences b~tween published and unpub-
lished electronic texts. This discussion 
leads into a description of the Electronic 
Text Service (ETS) research and instruc-
tional facility at Columbia. Lowry ex-
plains the goals of the ETS project in 
relation to the key issues facing librari-
ans who provide electronic textual re-
sources to humanities scholars and 
students. She then examines "infrastruc-
ture" requirements (facilities, equipment, 
and staff support), access policy, and pro-
cedural issues as they have been dealt 
with at the ETS. Lowry's discussion pro-
vides few answers to the questions it 
raises; its real value lies in the candor 
and seriousness with which Lowry con-
fronts the difficulty of integrating schol-
arly electronic textual resources into a 
service- and access-oriented research li-
. brary setting. 
Lynn Marko's contribution, "Biblio-
graphic Description of Computer Files," 
is a brief but thorough overview of the 
problems involved in cataloging a large 
collection of machine-readable social sci-
ence files, specifically the data archives 
of the biter-university Consortium for 
Political and Social Research (ICPSR). 
She describes the conversion of some 
1,300 records from the SPIRES database 
used to produce the ICPSR Guide toRe-
sources and Services into USMARC for-
mat via a tape load to RUN, and the 
subsequent challenges faced by the Uni-
versity of Michigan cataloging staff in 
the editing of the resultant RLIN records. 
Marko concludes her piece with an out-
line of the "issues that are applicable to 
the bibliographic description of all com-
puter files," followed by a short para-
graph on the project's benefits for the 
University of Michigan library. 
Katherine Chiang's "Computer Files 
in Libraries: Training Issues" is an inven-
tory of the skills and expertise required 
to incorporate electronically stored in-
formation into the library. Like the Marko 
piece, it is rather brief, but substantive 
even so. Chiang focuses on the unique 
knowledge demanded for the tasks of se-
lecting, acquiring, cataloging, and servic-
ing machine-readable files. She then 
addresses central issues related to the 
training of library staff to meet the de-
mands of managing computer files; stress-
ing level of service, structure of service, 
service novelty and its relation to existing 
staff competencies, and staff learning 
styles as key points for special attention. 
The inclusion in this volume of discus-
sion summaries from the RLG workshop 
is particularly welcome because these 
are at least somewhat visionary in artic-
ulating the formidable array of tasks fac-
ing the broader research library community 
as it begins to integrate computer data 
files into its collections. In fact, the most 
telling aspect of the discussions is that 
they are far less tentative than the four 
articles in setting an agenda for making 
computer data files a central resource in 
the research library of the near future. 
The result of these efforts is a more than 
adequate primer for librarians just be-
ginning to think about computer file 
management and access. 
But collective thought about "the big 
picture" may be what most of us need 
quite urgently at this moment. There is, 
in fact, something frightening about the 
pace with which the national informa-
tion infrastructure is evolving. Two re-
cent examples make this clear: the anarchic 
expansion of information resources on the 
Internet and the proliferation over the past 
half-year of government information dis-
tributed on CD-ROM. Each of these de-
velopments has serious implications for 
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any discussion of computer data file 
management and access in the research 
library context, but neither is mentioned 
anywhere in this volume. Still, I learned 
much by reading this RLG publication, 
although I am concerned that the infor-
mation it provides may be of only lim-
ited value, given the velocity of change in 
the current electronic information envi-
ronment-Joseph Lucia, Lehigh Univer-
sity, Bethlehem, Pennsylvania. 
Van House, Nancy, and others. Measur-
ing Academic Library Performance: A 
Practical Approach. Chicago: American 
Library Assn., 1990. 182p. (ISBN 0-
838905-293). LC 89-77253. 
When drafting this review, I was 
prompted by some misguided stylistic 
conceit to seek the grabbing quote. The 
beautiful phrase "shut up in measureless 
content" in Macbeth provides a backdrop 
for my ambivalence toward the work 
under review. 
Some eight years ago, I gave a workshop 
on the bibliographer's craft-including 
collection evaluation-to collection devel-
opment librarians at a large upper-mid-
western research library. I recall two pieces 
of advice I gave to that workshop group. 
First: "beware the fetish of mensura-
tion"; that is, for a significant part of 
selectors' work, empirical measurement 
and quantification are of use only in the 
largest sense. Second: regard measure-
ment, quantitative norms or standards, 
algorithms, and partial or full-blown 
models of collection development as 
heuristic exercises rather than empirical 
tools for decision making; that is, one 
should assess and, if necessary and rele-
vant, perform such measurements as ex-
ercises in informed persuasiveness and 
the art of the exposition and interpreta-
tion of the mostly undemonstrable. On 
the one hand, measurement and mea-
sures have their greatest social utility as 
a form of argumentation that comple-
ments subjective judgment and experi-
ence. On the other hand, they are least 
useful when reified and put forth as ob-
jective determinants of human action or 
policy or when regarded as an intrinsic 
part of something called "the science of 
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management" -whether of libraries, 
physical facilities, or McDonalds. 
How, then, should one approach the 
manual under review? Perhaps the basic 
attitude should be that struck in the 
work's preface: "What difference will it 
make for us to have this information?" 
My ambivalence toward the work under 
review derives from the value that I, as 
a student and teacher of politics, place 
on the empirical and positivistic side. 
And as a social sciences curator and 
"house" survey researcher, I find de-
scriptive statistics useful in explicating 
and informing the library policy-plan-
ning process. However, it is necessary in 
all truly "applied" work to be extremely 
cautious about making claims regarding 
conclusiveness, generalizability, and 
replicability and not to dress up that work 
in scientistic or Taylorist garb. . 
The authors recognize that "measure-
ment is not an end in itself." They also 
acknowledge that "good measures are 
valid, reliable, practical, and useful." Any 
measure, supported by data that are not 
only unreliable but-even worse-that do 
not, in fact, measure, for example, the in-
library use of materials or reference satis-
faction, must be invalid and can hardly be 
useful in a sane or minimally moral uni-
verse. But while the authors are at some 
pain to insert disclaimers with regard to 
comparability-the third elementary 
benchmark of measurement beyond reli-
ability and validity-both the foreword of 
the ACRL Ad Hoc Committee on Perfor-
mance Measures and the authors' preface 
specifically refer to the goal of replicability 
from one institution to another. 
While we are not exactly talking about 
cold fusion here, to speak of being able 
to replicate these measures at an infinite 
number of local units without being able 
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to interpret them comparatively "across 
libraries, or even across units within the 
same library or library system" suggests 
questions about utility, whether practi-
cal or theoretical. This difficulty be-
comes especially acute when we are told 
that "management needs objective, stan-
dardized data on which to base decisions 
[and] on the extensiveness and effective-
ness of library services" for the purposes 
of "accountability" and to "quantify ser-
vices." While the authors believe that 
"little is known about the factors that 
affect output measures results," they 
also believe these measures can be used 
to "monitor performance [and] help librar-
ies to allocate resources and plan opera-
tions and services." Help! 
In spite of my philosophical and meth-
odological reservations, there is, in fact, 
much good in the manual for line profes-
sionals, unit heads, middle managers, 
and directors of college libraries, espe-
cially if one can get by or ignore the 
"M.B.O." talk and get at that which is 
practical. There is much of use here for 
those who have never run a survey or, if 
they have, are unsure about what they 
found out. The measures are well pre-
sented and unburdened by the heavy 
hand of technical language; indeed, one 
wonders whether the novice would even 
be able to carry out data analysis, not to 
mention interpretation. 
Librarianship and libraries are neither 
full of "measureless content" nor full of 
that which is measurable. In choosing, 
employing, and interpreting measures, 
one should surely follow the authors' 
own dictum that "interpreting and using 
output measures ... requires a full un-
derstanding of the data's meaning and 
limitations."-Tony Angiletta, Stanford 
University, Stanford, California. 
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